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SBETICBITETEHRYY MUYBDODESIGEE MBS L UVCARAE VRREE
D AR

Electrical conductivity of the lower mantle materials under high
pressure with implication for valence and spin states of iron

HEEL D
*Izumi MASHINO'

1. LK - ZXEMH
1. Okayama Univ.

FELTEHYY MUEICIISEIZ<EFNTEY, TYy I FA b 7zORY I L—AFhDKIZES
EMFTBIETAEVERZRITIENAONTWS, THYY MVBEFRDEHD A EVERILZ DI D
BE., BREEE. BMcBE. SKO2BEFRYH. EXGEELQEICKRZLEEEE5Z 5, FICERGEEICIZHK
RBRTHY, FZE7zOR) 7L —RFDHKITTEHIY MLVEARGTEAEY DI SEIAEYAEREVIREE
AZEL. ARJYEEFNRDT DI EICLYERGCEEODEREREBETIRRINTWS (eg. Linetal,
2007; Ohta et al., 2007; Yoshino et al., 2011) , AFEXRTRE Y1 VYEY K7V EL I ERAVWZBETICS
IT2BRBEEBERMEE ARND T —2HRHUEEEIC, THYY MUICBERT2MEDOHRDORAE VREEERIE
EEORREZERT 5,

F—T—K: AEVEH, FEHYY b, ERGEE
Keywords: Spin transition, The lower mantle, Electrical conductivity
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GHz-DACEZEEZICL 2 7zORN VL —AFBD#A 4V AEVERICH
D R R E

GHz-DAC ultrasonics to measure elastic anomaly with the spin
transition of ferrous ion in ferropericlase

KA. BF WIS WH =N A BEE. g R
*Akira Yoneda1, lzumi Mashino?, Ryosuke Matsui1, Ryoma Ishida1, Tadashi Kondo'

1. KR KRS - EBE2MERRL. 2. MUKS - REVMEHFRFR
1. Osaka Univ. Sci, 2. Okayama Univ. IPM

GHz-DACE EEIC L W6E6GPa T 7 AR ZL—R (Fe17Mg830) M kSN 4 4 LRIEICHKII L
7o ABFROE2HEA A VHNBERAEVIRETHD I EEARANDT—DHETHRE L, §1&. BEBRRICS
WTRSRILIALBEEERL., AEVEBICHEIPRSKEEDEEMRAXBIET, ¥2TIE, TOBRZE
TICBTE T —95FR LW,

NMIEIZ66GPaTOPKEY 7 FILOEBABITH S, BTHALBAIPHABISORE R THD, ETFTDZD
DHEIEALCT—49%70y MLEZEDTHZ D, MEDRAT—ILARL>TWD, F/z, HEE#IZRRE (£
H) &ERA Y b (FR) TH B,

F—7— NN : GHz-DACE®E, REVEH., 7zOXRYIL—2
Keywords: GHz-DAC ultrasonics, Spin transition, feropericlase
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Reaction between water and iron in the early magma ocean and the
present core-mantle boundary

*Yongjae Lee'

1. Yonsei University

Recent interest in hydrogen as a clean geological resource has been escalating, leading to active research
on the formation and exploration of natural hydrogen worldwide. Paradoxically, however, hydrogen is the
most abundant element in the universe and is also widely distributed in the Earth, as contained in mineral
structures from the crust to the core. Hydrogen in minerals can exist in the form of molecular water (H20),
hydroxyl group (OH), or monatomic hydrogen (H), and is, therefore, directly related to the global transport
and distribution of water. From this perspective, it is notable that the hydrogen budget increases innards
to the mantle transition zone, lower mantle, and core, compared to the amount in the hydrosphere on the
Earth’ s surface. In this presentation, | will introduce the reactions between water and iron based on two
recent experimental results to simulate the conditions of the early magma ocean [1] and the present
core-mantle boundary [2], which could be linked to the initial distribution of hydrogen and its enrichment
in the topmost outer core.

[1]J. Choi, R.J. Husband, H. Hwang, T. Kim, Y. Bang, S. Yun, J. Lee, H. Sim, S. Kim, D. Nam, B. Chae, H.-P.
Liermann, Y. Lee*, Oxidation of iron by giant impact and its implication on the formation of reduced
atmosphere in the early Earth, Science Advances, Vol.9, eadi6096, 2023

[2] T. Kim, J.G. O’ Rourke, J. Lee, S. Chariton, V. Prakapenka, R.J. Husband, N. Giordano, H.-P. Liermann,
S.-H. Shim*, Y. Lee*, “A hydrogen-enriched layer in the topmost outer core sourced from deeply
subducted water” , Nature Geoscience, Vol.16, 1208-1214, 2023

Keywords: Hydrogen, Magma ocean, Core-mantle boundary
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EEEETICE T BB2-FeNiSitHHD &R E & IRk D& K

Sound velocity of B2-FeNiSi alloy at high pressure and high
temperature and constitution of the Earth’ s inner core

KA SR £l AEL BH R s ww Bl AN, Aoy 7Ly R
*Eiji OHTANI", Daijo IKUTA?, Hiroshi FUKUI**, Tatsuya SAKAMAKI', Daisuke Ishikawa®*, Alfred Q.
R. BARON®**

1.5R4EK - R, 2. MILARENER. 3.JASRI. 4. Eff
1. Tohoku University, 2. Institute for Planetary Materials, Okayama University, 3. JASRI, 4. RIKEN

Fe-Ni-SiRDBEREE TICH 1T 218 M (lkuta et al,, 2021) IZ& 2 &, B2HDFe, o, Nij oSi,,, A& IS HEK
BOEEREETICEWVWT, SIEDV A ULhcp-FeNigd® (£ESixFEAEEER VLhep-Fe-Nig&) & H#E
95, ABH'B2IBE hcplEDEEMH 570 2 REMZRELT B 78IS, B2-Fey o, Nig Siy o, (7Wt% Ni-15wt%
S)DOBEBET (130 GPa, 2300 KETORBEENEM) KBTI BZREBES, SPring-80D
BLALXUE— AT A ~ DEDEREEXIRIEEMERELE E XM AEZAVWTHELE. BEDOREICESII Y E
VR7VELNGEEESR, SROFBEEHRICIE, R—9 7L —F—MEABBEBZR V. ZOKR, it
BRE (Vp) &BE (o) I, BEOREKR (N—F0)) PHRYLL, TOREREEIIIFIEAEFEELAW
ZENBSMMIR Tz, TDEDICN—FRIOHWEREMKEFMIE, #EkDbcctE (Shibazaki et al., 2016) &
L UFeSi&@MB20%8 (Whitaker et al.,, 2009) ICR SN2 BEKEFEHEEAKRTHS. FFRTHESN/B2-Fe
0.67Ni0 0651027 B EDV,- 0 BAREABDEHICHTET 2 & & 612, REFER L DHEAEHLE THIEEE (Vg
) AREL Y, HEFMNETIPREMORZKDEELE L. AKDBE %6000 KE RIEL 2L, AKOEKE
IZBWT, B2-Fe, o NigosSio o AR & hep-Fe-NiARDTIEEAMOV, &V i, PREMOEELELT, £B55

HLIREDHHETIEIHZDPENMCKEWVEETRT. ZOFERH,D, PREM@P\]’f?t;tFe Ni-Si& & DB2#8 & hcpi

DEREWME L TERATIEETH 5D, PREMOWBA LY RCEHBATE2HEEMEE LT, (1) RKOBEINAH
RTHEELZ6000KEWFL, (2) FARICMAT, HARICEBINDZIETEE (V,&V) ZTIF5MH
BERTEEZONDITARUNDETHRRD (FIZILHE) PAKICEENTWS I EREDTRELEIZE X
5h3.

51>k

Dziewonski and Anderson (1981). Preliminary reference Earth model. Physics of the Earth and Planetary
Interiors, 25, 297-356.

Ikuta et al. (2021). Two-phase mixture of iron-nickel-silicon alloys in the Earth’ s inner core,
Communications Earth and Environments, 2, 225.

Shibazaki et al. (2016). Compressional and shear wave velocities for polycrystalline bcc-Fe up to 6.3
GPa and 800 K. American Mineralogist, 101(5), 1150-1160.

Whitaker et al. (2009). Thermoelasticity of € -FeSi to 8 GPa and 1273 K. American Mineralogist, 94,
1039-104

F—7—NK:E&E. B2-FeNiSia&. BEEE. A
Keywords: Sound velocity, B2-FeNiSi alloy, High pressure and high temperature, Inner core
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FeSIVEVDHEEFRICDODWT

On the phase boundary between FeS IV and V

)l
*Satoru URAKAWA'

1. LK
1. Okayama University

FeSIZREY/INBRE, BEDATDERBRODVEDTHDEEZLNTWS, TDLH, BEEETDIE
TEPYHIC D WTIIR L BRIFRA DI N TE L, FeSDEHDS < IENiAsEES ICRIE L L BIgFEE%
FoTWb, HGPaX THOEATIEIFeSIEBRAE VIRRE%E & 5, ERTIEFeS| (toroilite) NELET, BREL
FICHEWFeS IV (hexagonaltB) D 5FeSV (B#NIAsEIME) ~NEHERT 5, INOIXTRIBERS T, FeS
& IVIZ R &M TFeS VIZERHIM TH %, Kusaba et al. (1998) & Urakawa et al. (2004)IE &R & EXREIITE
ER%5 1T\, FeSIVOBRFREDEETH HFeS IVEVOERNHN20GPax TIFIFTEMRNICEILT T &2 RE
L7ze COHBREZT1IEZTHIET D EMA450KER D, —A, BIEERBE (Horwood et al.,, 1976) IC& 3
BRI D S BHMEANDZE(LIZH590 K (NéeliBE) TRIYI40EDEVWLH S, AR TIXHETHEXIR%E
BW-FDBBERICEDEFAE Y DFeS IVEVORIER = BMRET L7,

KEKDPF-AR NESCICHE W TMAX80% AW T T R F—DEUETXRENTAE AT o 72, HEARICIEE
BL7ZbOA 54 MRERWE, BEIEIW25%Re—W3%ReRAEN TRERE L, EHIENaCIDREAERRL S
KDz, ME—ETITIO0KETHRELZDBEEBIE CFeSOMARXIGEHR T O T 7 A I A2 1Bz, T— Y@
ICIEPDIndexer% LN =,

300K 151000 KE TORESHEF T25EEICT — Y INE L TFeSORFERDBEL L AN, BED
BAITHEVWERNIZH3 GPanr 52 GPax TTF A o 72, FRABEHMERZAVWTREEDARIE%.2.5 GPaDEICTH
IEL7, WIELFREIIBICEEICIRFICE(LT 2H2.5GPa » 625 K AT > TH Y, 2RBEHR T
HRFINI2BERIOTERERLTWVWS, TRETEHEFOINERN SAFEERORERLEILHINEeIBE
TRIBZENMREINTLWS (Tenailleau et al.,, 2005) , EBIREDLLEN D 1KEE 2.5 GPad 2,k 18Ex
BIIELEDTHDEEZIOND, TNOAEMATDE, BAEYDFeSVOREMESEIZ, FeSIVOBHEFR
FhoROONLERLYSERAICS 7 M 3,

S Bk Kusaba et al., J. Phys. Chem. Solids, 59, 945 (1998). Urakawa et al., Phys. Earth Planet. Inter.,
143-144, 469 (2004). Horwood et al., J. Solid State Chem., 17, 35 (1976). Tenailleau et al., Mineral. Mag.,
69, 205 (2005).

F—U— N EfbEk. ZOREER. BERE. BE. X#ROHR

Keywords: iron sulfide, second order phase transition, thermal expansivity, high pressure, X-ray diffraction
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