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[R3-P-01]
Examination of measurement atmosphere in drop solution calorimetry using lead borate
solvent for iron bearing samples

*Tsubasa Otao’, Itaru Ohira?2, Hiroshi koujitani2 (1. Gakushuin Univ. Sci., 2. Gakushuin Univ.)

[R3-P-02]
Consideration of excess heat capacity on the isobaric heat capacity of olivine-type Mn,SiOy4

*Yuta Asami’, Itaru Ohira', Hiroshi Kojitani' (1. Gakushuin Univ. Sci.)

[R3-P-03]
Diamond crystallization from silicate and C-H-O fluid system under high-pressure and high-
temperature

*Kento Suzuki, Hiroaki Ohfuji', Akio Suzuki® (1. Tohoku Univ.Sci)

[R3-P-04]
Phase relations and compression behavior of the H,O-NH3 system in ice giant interior

*Momoko Takeuchi', Takeshi Sakai', Hirokazu Kadobayashi? (1. Ehime Univ. GRC., 2. JASRI)

[R3-P-05]
Experimental study of maximum water content in olivine just above the 410 km
discontinuity

*Watanabe Toyoki', Takaaki Kawazoe', Kazutaka Yamaguchi', Toru Inoue® (1. Hiroshima Uni.
Advanced Science and Engineering)

® Student Presentation Award Entry
[R3-P-06]
Temperature and coexisting-phase dependence of water solubility in wadsleyite

*Hanae Kaya', Toru Inoue', Yushi HamadaZ, Takaaki Kawazoe', Goru Takaichi® (1. Hiroshima
Univ. Adv. Sci. & Eng., 2. Hiroshima Univ. Sci.)

[R3-P-07]
Experimental constraints on the coloration of ringwoodite synthesized at high pressure and
high temperature.

*Steeve Greaux', Youyue Zhang', Hideharu Kuwahara', Ryoichi NakadaZ, Yuji Higo® (1. Ehime
University, 2. JAMSTEC, 3. JASRI)

[R3-P-08]
High-temperature phase relations of hydrous aluminosilicates in the AIOOH-AISiO30H
system

*Goru TAKAICHI!, Masayuki Nishi2, Youmo Zhou3, Shinichi Machida? Ginga Kitahara®, Akira

Yoshiasa®, Tetsuo Irifune’, Toru Inoue’ (1. Hiroshima Univ. Adv. Sci. Eng., 2. Osaka Univ. Sci., 3.
China Univ. Geosci., 4. CROSS, 5. KEK, 6. Kumamoto Univ., 7. Enime Univ. GRC)

® Student Presentation Award Entry
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[R3-P-09]
Stability and solid solution relationship between high-pressure hydrous phases in subducting
slabs

*Makoto Bisaiji', Toru Inoue', Goru Takaichi', Takaaki Kawazoe', Toru ShinmeZ, Tetsuo Irihune?
(1. Hiroshima Univ. Sci., 2. Ehime Univ. GRC)

® Student Presentation Award Entry

[R3-P-10]

High-pressure experimental constraints on the partitioning behavior of Ti between
Davemaoite and Bridgmanite.

*Yuta Naito!, Mizuho Sakurahara’, Yoshihiro Inoue, Jiejun Jing', Steeve Gréaux' (1. Ehime
University)

[R3-P-11]

Experimental constrains on the presence of a Fe-enriched molten silicate layer above Mars'
core

*Ryota Shimizu?, Jiejun Jing?, Yoshihiro Inoue', Mizuho Sakurahara', Rémy Pierru?, Lianje ManZ,
Steeve Gréaux! (1. Ehime Univ. GRC, 2. Bayerisches Geoinstitut)

[R3-P-12]
Analysing the characteristics of ZnO piezoelectric oscillators for improving the performance
of GHz-DAC ultrasonic

*Akira Yoneda', Ryoma Ishida’, Ryosuke Matsui’, Shuei Akahosi', Tadashi Kondo' (1. Osaka
univ.)

[R3-P-13]
Example of using free FEM software for GHz-DAC sound velocity method

*Shuei Akahoshi', Akira Yoneda® (1. Osaka Univ. Sci.)

[R3-P-14]
Pressure scale cross-evaluation in the multi-megabar region

*Takeshi SAKAI', Yuki Nakamoto?, Hirokazu Kadobayashi3 (1. GRC, Ehime University, 2.
KYOKUGEN, Univ. of Osaka, 3. JASRI)
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R3: High-pressure science and deep Earth’s material

[R3-P-01] Examination of measurement atmosphere in drop solution
calorimetry using lead borate solvent for iron bearing samples

*Tsubasa Otao, Itaru Ohira?, Hiroshi koujitani2 (1. Gakushuin Univ. Sci., 2. Gakushuin Univ.)

Keywords : drop solution calorimetry. oxygen fugacity. Oxidation-reduction of iron. lead
borate solvent

RSP TR T Z ST AYDBRAEBAEEZTS> L. —BOF?THFSTIChoTLES L
HIERLTREEZ[DICHELV. COBMEZRRTIFRELT. REEHITHBAr
ERTZICED. FlTSERAROBDOMBEZLIERVARESERICT B3 HEEN DS (
Bz |£Akaogi etal., 1989) o LH L. CDOHETIFAERPLO - B,0O3) ROERN KD
BEZLISEITBEMEDH D, TIT. O,HRAERT ZLICLD. BREODBEDREEZTS
ICF3TIC T 355N Lilova et al.R012)C & DA BNz, £ AN BENDOBVEES
FETTIE PtASR CAEPDPOA RIS L TRIRRINER T 2 L WS RIOR@ENE L1
. EELGABEEZRETDIECHDBDHELVWCIEHIN TV, £ TAAETIE.
Lilova et al.(2012) £ [B LRV EESRAIRE L PtRER. €T L TOL,LArDREH RZ WL EY
DHABREDRKBRREY LT, 2TO#HIFST ORED DEIRISHY ZEER LB VEES
EZRETZezBNE LT, a-Fe,03ZERER & L. CalvetmRAETHZAVTE
TABBAEZIT oo IVRIE—DRIEIF. BEYEICa-AL,O03ZAWVWTITo7. 05K
ArDREREERERICEL TEERETSEZNTUVIEICED., AEZBECEZ CH
RRICRAESBESRZAR LT OLArORELZZE XS LT AEFTEROBESEZRE
L7co BTAMBEIEDEBERDE(O,/(0,+Ar)) 130,0.2,0.6, 1D4TEEEE LTze 0,/(0,+Ar)
70,0.2, 0.6DIFEIFNT ) VT DIHDH ZREESmMI/MInDFH. 0,/(0,+Ar) B DIHFE
1&2, 5, 6 mI/minD3FEFE L L7ce $I3 mg DMFREEZ 1.3 mmDRL v MMIEHA.
705°CICRIENTEAEFTARICE TSI E T, EENS705°CETOHAZE L FE (2PbO -
B,03) FDAMRADH THIZETARBRI Y ZIE—(DHy)ZRIE LTz B TABERAE L
RIS, 6, 7BFRBESN TN T U > J S 7RICEIN L TH S RIR & B o 138 % BBIREE
TEHRRITDZLICED. BIRIMOERDODBEREZERE L. BIRISOERDIHDRETR
REIXENZN5 mI/min( O,/(Ar+0,) =0.3, 0.7, 0.85, 1.0 ). 7 ml( O5/(Ar+0,)=0.85). 8
mi( Oy/(Ar+05) = 0.94)TH > Tco BETESLIVREOWVWTNORHETH. BIERMTH
BEEDOPOPOLIIERINED 5T a-Fe,030BEDEE B IE TITo B FART
VEANWE—AHZBNICR LTco ETOBETABRI VI E—DEETHREELBERNT—H
L7 CNSDERIF. a-Fe,030F NARASNEZRVEBRISETITo>LE LTH, &
RIGIFELGHI >l & ZRLTW3B, Lilovaetal.(2012)i&. O,/(Ar+05,) = 1T5 ml/minT
NTVV2T&ITUL. 90 mi/minE WS KEDERZAE LICHL TWW e, AIEFERZ AR
TRBRNBERIDHEIRICHDETLIZCEZOND, —H. AARICKLDIBRRED D%
WSS TIFRIREHETLAEWVW EDRDh o Tce EDTeDH. BLBRPENDEIRIGHEL
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R3: High-pressure science and deep Earth’s material

[R3-P-02] Consideration of excess heat capacity on the isobaric heat capacity
of olivine-type Mn,SiOy4

*Yuta Asami’, Itaru Ohira', Hiroshi Kojitani' (1. Gakushuin Univ. Sci.)
Keywords : Olivine-type Mn2SiO4. Excess heat capacity. Kieffer model calculation

HWERD LER< > FILOFEHLY TH D A1) E > BI(Mg,Fe),Si0 Z BANFERICED S 7281
I3, T DD THBME,SI0,8 & UFe,SIO DA Z/INS XA —ZDUBBE D, DS
5. FUEVEFe,SIONEERREIF. BFRFDADEERARES LEIZBEOARE
H# 3 & %Benisek et al.2012)HEH L TV 3, COBRERBEIIFeDIRE. BRED
HICER T3> a3y bF—EENERTH S EX 5N TULSAronson etal. 2007)e D
BERAREOKRZT I AEFHDEVWTERDZ ZEHWFREINSG, FDDH. 3dEFHE
REICEZZ2XEZZRMMICIER T BICIF. BRRBHBDIIETZHROBREEIA > Z3A
FAVEVICODWTERRABTEZ LR TZ RO END, KIFAETIE. AVEVE
Mn,SiOucEWT. BFIRBFSICL I EREAREZRFIRBETILHEICEIDHEEL. X
AfEE DLEBD SBRAREDAT IR LT

Kieffer® 7 )L Z FAWTASFIRENE T ILETE TId. Sumino (1979)IC & 3 3 RRE (Vp, V)
HhoBFEET—R%Z. BRFAFEHEGULP)Z BW-IRFIT— RERICK 2 0BERESEIIH
FE—RZETIMELT 200 KA TOERMBER TIXIEAFMBREHINET VWD, EERBE
CrI L ERABTEC)IFELVWEAAL. COEBEHORICGT—2E2BRIZ LS.
HFEE— FORBKREEEETI/IL(VDoS)ZMAAE L TG, 28 H Lic. Cpld. HBFIRFETIL
SHENSEBSNTCICIERNSRE R HFRKR Q). ABEEERK). KBV BEMZH
WIzo?KVTIEZ I X TEHE LTzo Kpld128 GPa(Sumino, 1979)% 8 Lo alda=ye, Cy/Kr
VERAWT, BDELHEICE DRSOz, BB, BT U 2 —F 1 2 EER(yn)iE1.06
(Sumino, 1979)& L 7=o

OB LAHEDBR. ald2.876x107 +8.620x107°T + 1.572x1073T 1-0.9387T 2 &
ftEhrc. H1IC. 7Y EVEMNSIODRARERATERRE. KefferETIILICEDFHESIN
72CyB L V%R LTz 300-830 KD CpF — 4 IZAFAZE TDSCHIEIC & DB L 1= D,
5-380 Ki&Robie et al.(1982)DCpT— X TdH B, KAlE L KiefferET L THEINTCpld.
#9650 KIHE F TIFREDEERN T—HL TH O, 650 KULFDOMN,SIODHARE I, H&FiR
HOAICELBZFETHBETES, —AH. 650 KULETIEFERAEIARELDHDIH AL SK
IAD, BEARENRDHOSND, COBEBBEDAET IIE. 800 KIZH LV TBenisek et
al.(2012)D# U E > BFe,Si0 DR BDHI23%TH B. Fe?'BdO)DIBE. BERED DA
DHETBZHT 3y FEF—ARBOMRIIAZT V. —H. MNP BP)DIEEIFEEREDSS
IFHZLABEWVH. 650 KU EDBREAREIZOSH SGADBB THBTAETH 3,
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R3: High-pressure science and deep Earth’s material

[R3-P-03] Diamond crystallization from silicate and C-H-O fluid system under
high-pressure and high-temperature

*Kento Suzuki, Hiroaki Ohfuji', Akio Suzuki® (1. Tohoku Univ.Sci)
Keywords : Spontaneous nucleation. Diamond. Olivine. Stearic acid. Oxalic acid

lFC®IC

IEOHABBEEYDHREICED. FAVEY ROZLISTHWAEMRBROTICHDZIEWN Y
A7 IT7ICEVWT, ¥ MBI B DR AARISDEREZEE I NS Z EHBESHIC
BoTEl LH L. BBRRESEDH—HRT— RPERERD/NZ AR DRHEN R ZHE
A E B T34 MV EY ROERECPERIREICDOVWTIE. REFRBELGIBIHZ L, G
ROBANSRZ . TOLSHBIBRAAIVEY FIZFEBICKELRENENT T, 2
iz L TERINICEFEINS, REDELDIAZELD. CHYIEATSRTHR
CH-ORMEDRAVEY ROBRIKERZIRET D EHBASMIAED, SREEFIITVE
YRIFEDEL S BB TRIAICEFM L ERETERINS AR T V. €T KIAEXT
ISCH-OMMBE 188 (WEME . FVEY) HERICEVLWT, EOLSBEHFTRIY
T RFOEEKEMMNMEESN. REFUEHDFE - BEANCDELSICHETZDHZHSH
ICgdcezBNEL. BEEERBZITo T

KR E

HESARIE LT, K AHIIAOREDFIVEDDOMEK. >aTE (GH.0,) « XATFT7UY
B (CigH360,) ZEARLw MRICEEE L, AVEYZ> 2D, XTF7UYVEBOWITNHCE
. FFTavBrXTT7 ) VETHA. PtATEILICEHALBAW:, > a2 UEIXRERS
HTHELCORMAEZE. RTT7 ) VEIEDHELCH,EH,0DREREZ (Yamaoka et al.,

2002) &L cHifFcNd. W 7EILVABICBE A>T DNy 77— L TMo%
EL. 10 GPa. 1000~1500 COEZHTEEBERRZITo/zc BREIANREEZRMER
L. BRVEE T 1RERIF LIRS, BRERUXL 7. BIUXEREDEMEDORE & iEBE
2« (LR OICIZSEM-EDSZ LV,

BREER

1000 CTIMBLIRBRICEVWT, AT 7 UVBEAVEVEHALLRTIE, FUEY
AN KZFRELIEHRL. ATT7 U VBAIICES0~400 nmiZEED T 7 71 L DRIRFESED
FLCTWe —A. YaUBEAVEYZHALIRTI. BFBIITI VI Z8210 e
U1k (MgCO3) DEELDAHRD, PaVBORRICEDELKCORFEAVECDR
ISMCK >TE LT CHRAITND, DD avBEODHHTBDIFER A D, £70~200
NMIZEEDY 57 71 b ORKEEDBIRZ 4 L TULW . 1500 °CTHIERL cRBERTIF. X T
TIIBREA)EVEHALILRTRDAREBIHEEIN. VILAIBLLTIVREE
1k (50~100 pm) A\ XILEDSDREHELTIVREZA METHILATSA D
TYRIAMDEOONT, VIAIBOIYZZ2A R X)L M2U05HEFPICIEEROR
AVEYE (~2um) DERMREDH SN IRIRODTZT 71~ (5pm) BEFELTL
—H. DavBEAVEVEHALLERTIE. XTRYAMEIVRZEA MDO5REBZT
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YRIAMCEDONEET A INATZA CHWEBET 2RFHRO SN TNUIES 2 TEED
DERTELCICO,LEEAVEYDORISTELIEIVRZ A MR T XA FOHERXIL
FDEBE. XILEDSDBELTZCOMMBITAIT TV T IR T T4 R DITHDIER
CRIRENS, —A. AEEICIED 2aVBOPBRICEIONZRRIZT 714~ (2~
10 ym) DEFELIEAREIN. TOAPICHLPEDBFEAAVEV R (~4 um) HEEL
TWeo Ffeo AVEVZ D 2R AT T ) VEETHRARLEEREBTHRMKIC. YT RTA bk
EIVARBZA DO RBITYRIA MEBEEDONMEZWEBEIT DT 4INATS1 DT
b‘ﬁﬁ%—%éhﬁ:b“ FAVEYRERITFEE SR ADRAY —XZzAVWTRERC LEE L TH
S5hC  HIBRDHRAT20 UMEARZTRHDIERO OGN, BH. DEDHERTT) VEE
@%ot%%kiﬁ77 1 EHBELC TV BREETTOY 2VBORRICE >TEL
,;.L1z|statcoz+H2‘c&5tL\o$E¢ (Wang & Zheng, 2011) '@ 2h. DEDEREREY
FA RAELTVWB S EERER B L. RIEICIECO, LH,0DBAFRBAMEL e E X

bnéo%®$o@@mmnmw tE T CIIEBRETHHIVEY ROERIZBENT
Holco RATT7V) VEBARDCHLEH,0Z BURTHNAREFETTIIFAIVYEY ROER
BIFER N, BERENICELTZI 771 B FERESHEBEL TV, —A. YaUBL
ZATT7VVBERVWERRTIEAAVEY RERE. A XHBESHISEMLTED. Ch
1FCOL L CHAD RISIC & D RZRICEIBEMABAREN D SNE AV EY ROBEKEEHE
ESNDLDEBIRE NS,
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R3: High-pressure science and deep Earth’s material

[R3-P-04] Phase relations and compression behavior of the H,O-NH3 system
in ice giant interior

*Momoko Takeuchi', Takeshi Sakai’, Hirokazu Kadobayashi? (1. Ehime Univ. GRC., 2. JASRI)

Keywords : Ammonia dihydrate. Disordered molecular alloy. Ice VIl. Directed hydrogen
bonding

KETVEZTIFEAKZRECHEREDKKEEZBR T 2ERD THIEEZILSNTS
D, WETIET > EZ7—KMP(Ammonia monohydrate(AMH), NH3:H,0=1 : 1), 7V E=
7 #KFNHI(Ammonia hemihydrate(AHH), NH3:H,0 =2 : 1), 7 > &= 7 ZKF¥I(Ammonia
dihydrate(ADH), NH3:H,0 =1 : 2)D3Dhk4& GRS K UP-TRE T TREIL T B(Liu et
al.,2017). THICERKREIZHEIBPRONKES TN TV SHFHEZHES, H,O-NH;ZETE
BYINERGEEDSGVEBA 42K LTHEELBIZZAM L TULWSAEEMEDNTREENTL)
%(Bethkenhagen et al.,2015). M Z &N 5H,0-NH3RICH 1T 2HEBEZRER S Z i, K
KEOREH IR T ZDICEETHS. HO-NH;Z STREVOBERFIE, B4,
YWHELR EDZHDOEFEEDNRE TN TUVSEH10 GPax B 2 MEBERIFEFIEEES ML > TL
BOWEAHNZW. 7YEZT7KAYIDOHR TH,0-NH3;DABRITREELISEVWE SNh3, ADH
DERTOEMEEER TIFAHHE KVIKBICHBES D Z &b’ H > TL B (Mondal et al.,2023).
—h T, BT TCOEMTIIEFLEDFSE (Disordered molecular alloy( DMA)) &L
NB3KDFETVEZTRFHEEBR LICERMEOEENRSEINTVS. COZEhH
ERTOEMETHRELIKVIBICE W THEDHRT VY EZ TR FDER" DR 5BRVLD
HNhEWSERANELS.

T TAMRETIE, EEBTICHITEH,0-NH;ZRDOHEBREH,0KDEMBEESH ZBHSMIT
3 cxBEBE LT, ADHOMERLEICHERNEWT > EZ77K(25 Wthd & TF28 Wtk)% A
WT, #80 GPax THAVEVR7VEIEILDAOICK B ERERZT o1z, £, I
KEMDEMOT=HICHS00 KICTEETZZ—) VI &To1.

RERGERE D, MEBIETKVIENDBEER S NT=H, E£DERDKIS0 GPak TOMEBIE
ICC, #KICEWVTHIAL0 GPa~60 GPalC TEHER SN 3K X BADEER CKVIFEF DKELE
BEEMT Z2BERMOFOIC, KEHDMIET S & LS KEZEEDXFRME(Kamb and
Davis.,1964))l3EER T NAD T, 7=—1) Y JH%DXRDTOT7 71ILLD, ¥13 GPaT®D
KVIHDI MM E—=TIES v —TTHB I ehERIN. TD—AT, 110E—2 200 —
JTREERETOMESLUVOMEERT7=Z—) VI %2 {ToREOWATHI0 GPanr B XS
Dy hDESR SN, P22 JIC& > THFBKEMDHRICK B EIFENDRITTWVWSR E
RETNIE, 1M0E—2200E—=T DR T v b, cubicT#H B KVIIHEA tetragonalBYIC
FATVWBRZICERALTWREEZS5NS.

X, EO—8ISHBERETVEICLZIE—IDBADEEICOVLWTHY Y IOY ME®
BWTESRE L. 7=—) VI %17581DI5/150.1~0.4 GPa, 7=—1) >7#130.06~
0.25GPar 7=—U > JHBDODANMBEDIES DEIH DAL, —#IEHIFNT VW EHHEERTE
fo. MED T EHDSELEICE > THBE L FOKVIFE ISR AR TIZ R, ZYEZTEDDK
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BFRICFEEITDBILT, E=TDX T v b PKER‘EEAIMEDEEICHELTVLWBEDT
IERVWhEEZX . Boveetal (2015) TlE, &5 (LiIC)ZFTKVIMEIE, KEFRDOAF >
DEFEEICED, KDFOERDHIRE I, KEFESOTTMEZ IHIFKXBANDIBERZE D
ERIZERINTVS. ROTTFVEZTHRATHOEKDOMENH 2 Z EHBAFIN, K
KERBBTIFHRELRH,OKTIF BT VEZTHRDLDHET TOMMRSLDEE L LS.
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R3: High-pressure science and deep Earth’s material

[R3-P-05] Experimental study of maximum water content in olivine just above
the 410 km discontinuity

*Watanabe Toyoki!, Takaaki Kawazoe', Kazutaka Yamaguchi’, Toru Inoue’ (1. Hiroshima Uni.
Advanced Science and Engineering)

Keywords : Olivine. Upper Mantle. Water Content. Multi-anvil

[l ®IC] HEREERDFETHI410km~660knDEFHIET > FILBBRE EMEIFN. < DK
SN TES, COBEEADKDEBERIIAEDHIEAFAL X5 THDEKILYHIE >
TWBEEZISENTWS, —H. DABARIIHERT Y MLOERZT410knE TOHI70%% &
HTHED. D ORAFRAC AT TDEERBRIALY TH D=0, hABLARDRAESKE%R [EFE
IRET B CIIKDERICEITZEDRINEBESHNCTZOICEETH S, MR T ik
MIDEKILICEK D, FBELFBIER (Inoue et al. 2010) R HECFE 144 (Ando, Tomioka et al.
2006) "ML T B eH DD > TWB, CDFd. hABARDESKEDZELIZ. IREHRL
SHNTVBRBKRDODHERZZLEE. MIKRNEBBOLIDRICHILEZS X DML H S,
HMASARDEXKEICDWVWTIIELIZEITHEICEVWTWVL L DD DIRELH B H (BRI,
Kohlstedt et al. 1996, Smyth et al. 2006) . ZDMEIZFECREEENZHFTHARICERD,
BAEKEN~0.89Wt%hE THEETE ﬂ: LTW3, RHAETIE. EDIESDETDRE%H
S5MMIL. DABLAADRAREKEZERICRET D & zBBIC. %%ﬁﬂ’]ﬁﬁn%ﬁoto
[FZ£] EKkDPABLARDEESE EE%%%LJ\ NHBTILFT7EILBERER
MAPLE600Z fEFE L T1T o7 EBRZZMFIE. 12 GPa, 1100~1400°C, 1%?#5%F§306:\~3E#F§
L7 ﬁ%#@E‘ngzsIOZI_ (CH 20%5 Wt%ﬁtck o1} Mg(OH)Z, IVIgO SIOZOJHEE%/J:E.D
THE /LMK ESHREZFERAL 7z HEHIAUPAA TEILICEHA LT, BINRLTZ2DDAH
ILDSBE1DDOHFHIFEEAEEITo7-%. SEMTHEBER L. EPMATILREMRZRIE L
Teo Floe HI1DDHATEILIFFTIRPSIMSICE D DT B FETH B SKEISEPMABRIE
D =R KEBEHISHE LT, SEIDORERDHE. BRMUEMDIFH,0M7TDAHDEHERE

BTHBD. BKDPASABD b—RILKRIEEIF. HOMPDEFESDATHZDLEZLN
%0 CDHIDF—RILRIBMEICDOWVWTH. HyO EPMATRIRFEIE (ZAFFEIE) (H,O0D

INE=ZRBLI-MIE) ZHEL. SKEZHELZ. [BRCER] AR TESNILRERDE
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[R3-P-06] Temperature and coexisting-phase dependence of water solubility
in wadsleyite

*Hanae Kaya', Toru Inoue’, Yushi HamadaZ, Takaaki Kawazoe', Goru Takaichi' (1. Hiroshima
Univ. Adv. Sci. & Eng., 2. Hiroshima Univ. Sci.)

Keywords : wadsleyite. maximum water content. hydrous melt. hydrous phase. mantle
transition zone

Wadsleyite (Wd) is a major constituent mineral of the mantle transition zone
(corresponding to 410-660 km depth). Although Wd is nominally anhydrous mineral
(NAM), it has been shown that water can be present in the crystal structure at several wt%
levels (e.g. Inoue et al., 1995; Kudoh et al., 1996). The water contents of Wd are observed
to have temperature dependence (e.g. Ohtani et al., 2001; Litasov and Ohtani, 2003).
Though the water contents under high-temperature conditions are becoming
approximately constrained, the water contents under low-temperature conditions have
still discrepancy between the previous studies (e.g., Demouchy et al., 2005; Ishii and
Ohtani, 2021). The average mantle temperature is around 1500°C (Ito and Katsura, 1989),
but the temperature of subducting slabs is estimated to be 500-900°C (Kirby et al., 1996).
Thus, the constraint on water contents under low-temperature conditions is also
important for understanding deep Earth dynamics. Therefore, we conducted high-
pressure experiments to investigate the maximum water solubility in Wd, especially
under low temperature conditions.
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[R3-P-07] Experimental constraints on the coloration of ringwoodite
synthesized at high pressure and high temperature.

*Steeve Greaux', Youyue Zhang', Hideharu Kuwahara', Ryoichi Nakada?, Yuji Higo> (1.
Ehime University, 2. JAMSTEC, 3. JASRI)

Keywords : High pressure and High temperature. Ringwoodite. Iron speciation. Mantle
transition zone. Seismic velocities

Ringwoodite (Rw) is a high-pressure polymorph of olivine with a spinel structure that
forms at the high P and T conditions of the lowermost part of the Earth’s mantle transition
zone (MTZ) (Ringwood, 1958). Fe-bearing Rw is an important constituent mineral of the
MTZ, where it represents about 60 vol.% to 80 vol.% of the pyrolitic mantle and

subducted harzburgitic crust (Irifune & Ringwood 1987, Ringwood 1991). Rw crystals have
a peculiar deep blue color, which contrast with colorless Mg,SiO4 Rw synthesized in the
laboratory. The cause of the blue color in Rw has been extensively discussed by meteoritic
studies, but its origin is still mostly unknown. Former studies proposed blue color
originates from light scattering effect at grain boundaries (Nagy+ 2011) or due to glassy
material found around Rw crystals in meteorites (Price 1979; Lingemann & Stoffler 1998)
but it was later ruled out by transmission electron microscopy on Rw aggregates (Taran+
2009) and synthesis of Rw single crystals arboring a deep blue color (Thompson+ 2021).
Iron content has also been ruled out because there is no correlation between Rw's color
and iron-content in meteorites (Lingemann & Stoffler, 1998; Taran+ 2009). Alternatively, it
was proposed that the blue color is related to the incorporation of water, which may push
Fe to be surrounded by 4 oxygen ions rather than the usual 6 oxygens (Dobson
2019).Here we present electron probe, Raman spectroscopy, X-ray diffraction and XANES
measurements at Fe L3-edge on hydrous and dry Fe-bearing Rw with green, blue and

brown colors, synthesized at 20 GPa and varying T and oxygen fugacity (fO,) conditions.
We found color of Rw does not depend on grain size, bulk Fe- and H,O contents. Instead
we found color change depends on synthesis temperature and fO, conditions although

Fe3*/Feiot4 in all Rw only varies by less than +10%. These results suggest color of Rw

depends not only on Fe speciation but also cation order-disorder in the spinel structure.
The occurrence of cation order-disorder in Rw could have important implications for the
seismic characteristics of the 520’ discontinuity (Muir+ 2025). Nevertheless, our results
gives some critical constraints to infer the fO, and temperature conditions at which Rw
crystals found as inclusion in deep diamonds or in meteorites were formed, based on
their color.
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[R3-P-08] High-temperature phase relations of hydrous aluminosilicates in
the AIOOH-AISIO30H system

*Goru TAKAICHIT, Masayuki Nishi2, Youmo Zhou3, Shinichi Machida?, Ginga Kitahara>, Akira
Yoshiasa®, Tetsuo Irifune’, Toru Inoue’ (1. Hiroshima Univ. Adv. Sci. Eng., 2. Osaka Univ. Sci.,
3. China Univ. Geosci., 4. CROSS, 5. KEK, 6. Kumamoto Univ., 7. Ehime Univ. GRC)
Keywords : Hysrous aluminosilicates. Deep water cycle. Multi-anvil apparatus

The slabs that subduct from the trench into the Earth's interior are composed by
sediments, basalts, and peridotite. Each rock layer is thought to contain hydrous minerals
of various compositions. Hydrous magnesium silicates (DHMSs) are stable over a wide
pressure range in the low-temperature part of peridotite layer . In basalt layer, Al-rich
DHMS and Fe-Ti oxyhydroxides are the major water carriers. In sediment layer, hydrous
aluminosilicates can retain water at higher temperatures than DHMS. In particular, phase
Egg, one of the hydrous aluminosilicates, was found naturally as a diamond inclusion [1].
Therefore, it is important to investigate the high-temperature phase relations of hydrous
aluminosilicates for understanding the water cycle in the Earth’s deep mantle.In this
study, the phase relations of hydrous aluminosilicates in the AIOOH-AISIO30H system

were investigated at 22 GPa and 1400-2275 K using a multi-anvil apparatus. Based on

the X-ray diffraction measurements and composition analysis of the recovered samples,
we found that the AISiO4H phase egg forms a solid solution with §-AIOOH above 1500 K.

Additionally, at temperatures above 1800 K, two unknown hydrous aluminosilicates with
compositions Al 93Sig 9706H> o3 (Phase 1) and Al 11Sig ggOgH> 11 (Phase I1) appeared,

depending on the bulk composition of the starting materials. Although the crystal
structure has not been determined, both phases are not consistent with Aluminous phase
D [2] or the recently reported Phase Psi [3], based on X-ray diffraction patterns. These
phases can host large amount of water at least up to 2275 K, exceeding the typical mantle
geotherm. Thus, the extreme thermal stability of hydrous aluminosilicates suggests that
subducted sediments could be a possible water reservoir from the mantle transition zone
to uppermost lower mantle. In the presentation, we will also introduce recent work on the
phase relations of hydrous aluminosilicates.

[1] R. Wirth et al., EPSL 259 (2007) 384-399.
[2] MG. Pamato et al., Nat. Geosci. 8 (2015) 75-79.
[3] B. Wang et al., Nat. Commun. 16 (2025) 1038
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Figure 1. Phase relations in the AISIO:OH-AIOOH system at 22 GPa. Abbreviations: Egg = phase Egg; & =
&-AI00H; Phl = unknown phase I; Phil = unknown phase |I; Cor, = corundum; F = fluid,
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[R3-P-09] Stability and solid solution relationship between high-pressure
hydrous phases in subducting slabs

*Makoto Bisaiji', Toru Inoue', Goru Takaichi', Takaaki Kawazoe', Toru ShinmeZ2, Tetsuo
Irihune? (1. Hiroshima Univ. Sci., 2. Ehime Univ. GRC)

Keywords : subducting slab. high-pressure hydrous phase. phase Egg. phase H. mantle-
crustal material reaction

The transport of water into the Earth's interior is facilitated by subduction of slabs. Phase
Egg (AlISiO4H) is a high-pressure hydrous phase derived from sedimentary rocks
(continental crust materials) that forms under the pressure conditions of the mantle
transition zone and is thermally stable up to 1700C (Ono, 1988; Sano et al., 2004;
Fukuyama et al., 2017). This phase Egg has been discovered as an inclusion in diamond
(Wirth et al., 2007) and is regarded as evidence that both continental crust materials and
H20 components subduct down to the mantle transition zone. Recently, it was shown
through experiments at 24GPa and 1400C that phase H (MgSiO4H2), a high-pressure
hydrous magnesium silicate stable in the lower mantle, can dissolve into phase Egg
(Al0.65Mg0.35Si04H1.35 phase Egg: Bindi et al., 2023). This finding suggests the
importance of water-mediated crust-mantle material reactions occurring between the
mantle transition zone and the uppermost lower mantle. However, systematic studies to
clarify this solid solution relationship have not yet been conducted. This study aims to
experimentally investigate the solid solution relationship of phase H components into
phase Egg under conditions corresponding to the mantle transition zone to the
uppermost lower mantle.
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[R3-P-10] High-pressure experimental constraints on the partitioning
behavior of Ti between Davemaoite and Bridgmanite.

*Yuta Naito!, Mizuho Sakurahara’, Yoshihiro Inoue, Jiejun Jing, Steeve Gréaux' (1. Ehime
University)

Keywords : high-pressure. Ti partitioning. silicate perovskite. multi-anvil apparatus.
lower mantle

Compared to mantle minerals, oceanic lithologies transported in subducting slabs are
enriched in Ca, Al and Fe, but also minor elements such as Ti, Mn, Ni, etc ... Among them,
titanium has been of particular interest, because it can incorporate the crystal structure of
both bridgmanite (Brg) and davemaoite (Dvm), two of the major constituent minerals of
the pyrolitic lower mantle and subducted basaltic crust. Furthermore, studies of diamond
inclusions have reported significant amounts of Ti in the form of Ca(Si, Ti)O3 inclusions
(Nestola+2018), giving clues that substantial amount of Ti may be present in deep mantle
minerals.Petrological studies have shown that Ti can influence the chemical composition
and crystal structure of Brg and Dvm, which in turn may change mineralogical models of
the deep Earth. For example, it was reported that the presence of Ti could stabilize Brg at
lower P than that of the 660-km discontinuity (Matrosova+ 2020). It is also known that Ti
favors structural distortions in Dvm, which has been proposed to explain low seismic
velocity regions in the Earth’'s lower mantle (Thomson+ 2019). Therefore, understanding
which phases Ti preferentially partitions into is essential for interpreting the composition
and structure of the Earth’s mantle. Here we present the results of high pressure and high
temperature phase equilibrium experiments in MgO-CaO-SiO-, aggregates mixed with

TiO,, Al,03 and/or FeO components, at 27 GPa and 1800 °C for approximately 10 hours

using Kawai-type multianvil press (ORANGE3000) at the Geodynamics Research Center
(GRC, Ehime). The recovered samples were analyzed by electron microprobe and X-ray
diffraction. Preliminary data at 27 GPa showed that in a simplified system, without Al and
Fe, Ti preferentially partitioned into Dvm (up to 16 wt.% TiO,) rather than Brg (~0.3 wt.%
TiO»). In contrast, in experiments containing Al and Fe, Ti incorporation into Dvm seems
to be inhibited (~10 wt.% TiO,) while amount of Ti in Brg is found ~6 times larger (up to
1.8 wt.% TiO5) than in the experiments without Al and Fe. These results suggest Ca(Si, Ti)O3
found as inclusions in diamond may not originate from the lower mantle. On the other

hand, we found Brg may host a substantial amount of Ti along with Al and Fe, which
could have some implications for seismic structures beneath subduction zones.
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[R3-P-11] Experimental constrains on the presence of a Fe-enriched molten
silicate layer above Mars' core

*Ryota Shimizu?, Jiejun Jing?, Yoshihiro Inoue', Mizuho Sakurahara’, Rémy Pierru?, Lianje
Man?, Steeve Gréaux' (1. Ehime Univ. GRC, 2. Bayerisches Geoinstitut)

Keywords : high-pressure. partial melting. multi-anvil apparatus. Martian mantle. basal
magma layer

NASA's InSight mission on Mars was launched in 2018 and from early 2019 its SEIS
broadband seismometer has continuously recorded the planet's seismic activity,
operating until late 2022. These unprecedented data have shed new lights on the planet's
internal composition and structure. Among the many discoveries, the presence of a thick
layer of basal magma existing on top of the Martian core (Khan+ 2023, Samuel+ 2023) is
intriguing the science community. The Martian mantle is thought to be richer in Fe (Taylor,
2013) but colder than Earth's mantle (Huang+ 2022). Current solidus models suggest
mantle melting at the P and T conditions of the top of the Martian core may be difficult
(Duncan+ 2018), and only partial melting may not be sufficient to form of a thick melt
layer atop the core. The presence of a gravitationally stable basal melt layer would thus
require other factors, such as a chemically distinct melt composition and/or higher T and
oxygen fugacity (fO,) at the core-mantle boundary. However, most experimental work on
the Martian mantle solidus has been conducted under relatively reducing conditions,
leaving the effects of more oxidizing conditions largely unaddressed.Here we present high
P and high T melting experiments on a Martian mantle aggregate at 20 GPa and 2000 °C
using the Kawai-type multianvil press (ORANGE2000) at the Geodynamics Research
Center (Ehime Univ.). High-P experiments were conducted using a double capsule
technique, with the sample placed in either metallic (Mo, Re or Pt) or graphite inner
capsule while fine-grained oxides (MoO,, ReO, or Fe;03/Fe30,4) was placed in the outer

capsule to influence different fO,. The fO, was determined from analyzing Fe-content of a

Pt ball (Medard+ 2008) placed in a nearby identical double capsule. Electron microprobe
and X-ray diffraction analyses showed the recovered samples consisted of Ringwoodite,
Majorite, MagnesiowuUstite, Stishovite, and a silicate melt containing 20.3 to 29.7 wt.%
FeO. The melt proportions determined by mass balance calculations however showed
only up to 29.3 vol.% melt would be generated at FMQ -2, which is about the fO,

expected in the Martian mantle (Nicklas+ 2021). These results suggest more Fe-enriched
mantle and basal magma compositions are required to explain the characteristics of the
melt layer atop Mars' core.
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[R3-P-12] Analysing the characteristics of ZnO piezoelectric oscillators for
improving the performance of GHz-DAC ultrasonic

*Akira Yoneda', Ryoma Ishida’, Ryosuke Matsui', Shuei Akahosi’, Tadashi Kondo' (1. Osaka
Univ.)

Keywords : GHz-DAC ultrasonics. ZnO piezoelectric element. Indium electrode

GHz-DACEFZICH VW TRBERIESIIZNOEBEFICEhBiEEh3. CDRIESRDH
EIIGHZ-DACEFEZEDMER LICERT %, 90, BLIZZnOEEBFICHTIREEBERD
BRETofce TORENBERTH S, ZINOEEFIIYAGHERLICANYARESTN 3,
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A Z2DBVWEBEOHFDEREEDRNABTV DD o1 BB E—H VLTS
BAEELT. 10 LLH. MEFOEEERE L. RE. 1PV L-BEETBRBEFLE
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[R3-P-13] Example of using free FEM software for GHz-DAC sound velocity
method

*Shuei Akahoshi', Akira Yoneda' (1. Osaka Univ. Sci.)
Keywords : Finite Element Method Analysis
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[R3-P-14] Pressure scale cross-evaluation in the multi-megabar region

*Takeshi SAKAI', Yuki Nakamoto?, Hirokazu Kadobayashi3 (1. GRC, Ehime University, 2.
KYOKUGEN, Univ. of Osaka, 3. JASRI)

Keywords : Pressure scale. Toroidal type DAC. Equation of state

HIEKKEDHARIBREEZTDH ORAXRENSHHERIND L SICHD. REFHRZDOHEE
HEEIIHERPOENZ B DEE L TILADZREETVE, COLIBRITLREDRES
TR T B-DICIIBBENREZEBENICBIRT 2UELNH D, 41 VEVRT7VEILE
JL (DAQ) I#ERFOMNC R RLERENZHERIRTET 2FNEMERFERC L TLLLFE
TNTEH, ERDDACTIFA00 GPaBBOENEHLEISRETH >7ce CNZTREICT D F
& ¥ L T2EXTDAC(ds-DAC)(Dubrovinsky et al. 2012)& kA4 % JLEIDAC(t-DAC)(Dewaele et
al. 2018 A FH TN TWVWB, CNETICENZNOFEICDOVLWTE < DB (ds-DAC,
Dubrovinsky et al. 2015; Dubrovinskaia et al. 2018; Sakai et al. 2015, 2018, 2020) (t-DAC,
Jenei et al. 2018; Zurkowski et al. 2024; Sakai et al. 2025) HMTHNTWVWB—AH. D
MBICHBITEIERBREEENESENENELBIEARAT—ILICEDRESNTVWERZLHE
<O BRI AfEE L TOEEMICMZA T BXMNAER. I8H5RBRICIEEL 5DRERD
ADEAIDBVDN? E VW2l ETTRIE2>TODLAVOAREETH o1,
ZTCTHRRIRDDEART—IYEZREENT S & TEAOX T —ILOHEMNERYE Z
BB I 2RERZ 1T o 7=(Sakai et al. 2025), EEMICIZER. /. EV T T RVTRXT 2.
L=ZJL, AR, . BEIITROTLICDODVWTERD TREODEASHLE T, AT430
GPaX COEMERZIT o/, HITEVWENDERICIFF 2L v FR16~20 umDt-DACE
Wico BETOERF DR FEREIZSPring-8 BL10XUSH & UBL37XUICHE W TXIE O EER % 1T
WRIE L7 AAZEDERICMA TEZL DEITHERDEMET — X ZilAiAH. EEEMEIZE
£+ MU LZMR T DOMEDERE —FREEFREZRES NI L. COFE—FERRIE
FEAR 7= T LI-RBRAERERTHD. BEEHDRT—ILOEELLERDAIGEE 123
CRBEC. ERO—RENDZAT—ILICH L THREEENRRELSERBEZIRET S, EHR
T—=IILDEELEDF & L TIE. BFEHRE TN 7=Ramp compressioniCE D < Cu, Au, Pt,
FeDIRREAFER (Fratanduono et al. 2020; 2021; Smith et al. 2018)ICDWTHEELLLEK T S
. Cu, Au, Feld3%DREELEFENT—E T 3D Ptid400 GPamBIZ T7%iEEVWENZE X
BIERICH D ZeHDD oo Tl ERDt-DACE ALV -HREIIHEFI600 GPaDFEE* s
L 7zDewaele et al. (2018)IC &K B Fc/E—DDEBRZFRWV T, M2 TDEERIZ500 GPalZHE
LTOWERWZ EHESHEE DT tDACIFHIERROENZB I ZENREZTREETEF
AELTERTIEH SN, 500 GPad EOFEAEHIADERZERBDHDETRICIEET SR
BEMBEARDNUNRETH 3.
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