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“Dynamics of the fault motion and the origin
of contrasting tectonic style between Earth
and Venus”

i # : Prof.
University)
H BE: 201743 H 21 A (k) 16:30-18:00

Shun—ichiro Karato (Yale
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“Experimental  reproduction of  mantle
earthquakes analogues by antigorite
dehydration & comparison with natural
pseudotachylytes”

E1EE - Dr. Thomas Ferrand (ENS Paris)
H BF:201745H9H (k) 16:30-18:00
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“Lateral temperature variation through ICB to
CMB in geodynamo simulations”
FWHEAE  Dr. Matsui
California Berkeley)

HIF : 201745 H 15 A (H) 16:30-18:00

Hiroaki (University of
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“Reactions between metal and silicate in the
early differentiating Earth”
Z1EE  Dr. Andrew J. Campbell (University of
Chicago)
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6/16 “The synthesis of carbon nitride—Is carbon
nitride really harder than diamond?”
Dr. Yohei Kojima (Postdoctoral
Researcher, GRC)

6/23 “Shear localization in peridotites and
the occurrence of intermediate—depth
earthquakes”

Dr. Tomohiro Ohuchi (Lecturer, GRC)

6/30 “Technical development of kawai-type
multianvil technology using nano-—
polyerystalline diamond”

Dr. Takehiro Kunimoto (Postdoctoral
Researcher, GRC)

7R

7/7 “The effect of Al on the stability of DHMS
and water transports into the Earth’ s

interior”

Mr. Chaowen Xu (PhD Student, GRC)

7/14 “Numerical simulations of the coupled
magmatism—mantle convection system in
2-D and 3-D geometries”
Dr. Masanori Kameyama (Professor, GRC)

7/21 “High—pressure deformation experiments
using rotational diamond anvil cell”
Dr. Ryuichi Nomura (Assistant Professor,
GRC)



7/28 “Melting temperatures of chondrites at
ultra-high—pressures”
Dr. Steeve Greaux
Researcher, ELSI-ES, GRC)
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% 464 [B] “Outer core composition estimated
from thermoelastic properties of
liquid Fe alloys”

Dr. Hiroki Ichikawa (Postdoctoral
Researcher, ELSI-ES, GRC) 2017.2.3

%% 465 [A] (Advanced Science Seminar)
“Experimental study on the metasomatic
reaction between brine and crustal
materials in subduction zones”

Dr. Hiroaki Ohfuji (Professor, GRC)
2017. 2. 10
% 466 [7] (Advanced Science Seminar)
“Ab initio core model”
Dr. Taku Tsuchiya (Professor, ELSI-
ES, GRC) 2017. 2. 24

% 467 [A] “Technical development on phonon
transport property of lower mantle
minerals: Theory and Application”
Dr. Haruhiko Dekura (Lecturer, GRC)

2017.4. 14
% 468 0] “Effect of pressure on temperature
measurements using WRe

thermocouple and its impact on

geophysics”
Dr. Yu  Nishihara (Associate
Professor, GRC) 2017. 4. 21

%469 [F] “Ultrahigh-pressure
applications of
polycrystalline ceramics;

synthesis and
nano—
current
status and future perspective”
Dr. Tetsuo Irifune (Professor, ELSI
ES, GRC) 2017. 4. 28
%5 470 [A] “Equations of state at multi-megabar
pressure 111”7
Dr. Takeshi Sakai (Lecturer, GRC)
2017.5.12
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& ITHT- R E LR S O i Eh A2 ST L, R
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HECH IR LR AR EDH I TV 5
HERF g D ~a Ut EOMIEEE, B2 0E
F/Cl tiZ =y RTA M EORBFERMAR & g L
THRREEZ LS TVWDHZENRREEINTND
(e.g., McDonough and Sun, 1995; Sharp and
Draper, 2013), EARANZIZHIERIZAGIFRIR & i
LCT7 vRICEA, WEIE L TWDLREDE
TEIEEH 5252 1E 72 » TRV, 29 L7- iR 2%
B EIRRIE & DM OTERFAEEDE N Z E T EE
K& L TTOERMED S W ITEOFH 22/~ D%
HRITEE D 535, @ biEfRIc ki D —~ > hv
MCoORIFENE., OBBMED~ VS ~F— v
BB FRIZ I 1T D EAE & i FER T okl. @
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bD, AT TIE 7 v R ITEFR & bl U CHE%
PERENTZD, OOFERHMEOIEWIZ X 54351 Tik
BIEDOHERD 7 FIZXFT D HE ORVE TR T
LHIENRTERWVWZ ERERS TS (e g,
Halliday, 2015), £7=7 v Z-CWEFITEEM MK
Wiz, QO —~ > MVBEIZ BT HERER
JE DRI~ U E RIS H 2 L1FTE
72U (Sharp and Draper, 2013; Kuwahara et al.,
submitted), & Z CTAMIE TIEODEIEHKEZIZ~
T A — % UnELT IR T VIR
7o FREERERPBVIAEN, FT-T ORMEDE
Wnb v 7w ERIETOT v FE EENRDHISND
AIBEMEIZ DWW THEBRAICHND Z L2 B E LT
W5,

10000 T T T T T T T T

® Katayama et al. (2003)
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FEBRIT R K GRC IZREE STV 5 3000 k
VTV ADSIVFT L E R AL E A VT
7otz BRI 2AF 2 ha v R4
F(EH # A 7) (Javoy et al., 2010) kDO %)
BEMNZ 7 v R EBFREZNEI 1.5 wthd D%
NZEH CaFs, FeCl, DT A 7=, REHI T T 7 7
A N TRBMIAN, v MLVEBEBE., T~y
ML D FEICARYS 35 )54 T (18GPa,  25GPa)
TEREITV., 7y FE, WHRO~ L MV ~D
VRIS DB WA~ T, EBRRIEIGRE R o 7 » 55
& SRR R P R KRR ST T O B 2R =8 &
DOHLRMFFEIZ LV — kA A BN EEE 2 W
TEESHTZAT, SEWFE O IR E 1L =R K GRC
ICRRIE STV DA T = V0 G v NMEIk
X BplE s 2 T o 72,

EBRE~ L M TEEIEMEESEZ LN TND
Majorite (Zxf3 5 7 vk &R ORMRE % X2
IR, SATHIZE T SN & TV D OH D YRR
(Katayama et al., 2003) b &b TEx DL, FE
BRI A A oY A X2 X - T Majorite ~
DIRFEFENEACT D Z LR LT 5, BIRK
WA T U ERDPREL 2 H1IT21 T Majorite
~ORBEEMENREL o TNWAZ RPN E R
ST, TOZ I~ ~A—vx UnEIRL T
BFET~ v MVEEMINT 7 » FBAMESEHIICERLY 1A
Fh, v/~ EEICIIERINBERICEEST S Z

EERLTND, 6o T, BB OAsHIERIC
X7 BB L, WBICEATLEBREL 7 v
FIZE R, WRPHEE LIZER~ > MBS
N5 ENBZLND, ZO%E, BIEOHERE
JED 7 v3E, WROMMFEEZRIT 57201
VI 5 O FE TR RICE A TR BYE N T2
MICHR L7, ~ > ML ORI AL #
JEIZ7 v B EEENMEE SN IWENERIND,
L HA L, ZORBUIHER DI A 72V A il
FER SN TV D HIEBR KK AKE T /L (Shcheka and
Keppler, 2012) & HFHFMAITH D L HITRZ D,
BRI IND~ > SNV ~D N1 P TLHRTA RS
AR, HERORR 2 ~a 7 U iR O RRIZ S
L5 R ZINAZ TN PETH D (R
1R o

% Ab initio prediction of potassium
partitioning into Earth’score

Silicate earth is depleted in potassium
compared with chondrites [Wasserburg et al.,

1964, Science]. Barely varying ratios of
potassium isotope in chondrite, lunar and
earth samples suggest that evaporation cannot
be responsible for considerable potassium
missing [Humayun and Clayton, 1995, GCA]. The
finding of a change in potassium electronic
structure from alkali-metal to transition—
metal like ones at high pressure highlighted
the possibility of its incorporation into the
core [Parker, 1996, Science]. If potassium is
present, the radiogenic heat
produced by K can be an important energy
source for geodynamics [Labrosse, 2001, EPSL].
The potassium
determined by its
between silicate and metal

even at ~ppm,

content in the core is
partitioning behavior
which
could be affected by many factors such as
temperature, pressure, metal compositions

(the type and content of light elements) and

systems,

silicate structure (nbo/t: the ratio of non-
bridging oxygen to tetrahedral cations)
[Bouhifd et al., 2007, EPSL; Muthy et al.,
2002, Nature]. However, previous experimental
studies provided only contradictory results
of potassium incorporation into iron alloys,
leaving 1its
uncertain.

concentration 1in the core

Ab—initio free energy simulations using
thermodynamics integration
dynamics [Taniuchi, 2014] are performed to
investigate whether and how much potassium

molecular

can be sequestered into the metal system. The

key parameter, Helmholtz free energy, is



estimated with “thermodynamic integration”

by computing the difference between two

systems with different potential energy
functions  ( F —Fy= [} <Uy—Ug>,dA )
[Kirkwood, 1990, JCP]. Effects of factors

including temperature, pressure and metal
composition are investigated by estimating
the  Gibbs free energy  changes and
partitioning coefficients (Q=Kwt%mwe/Kwt%sice) oFf
potassium transfer reactions under different
conditions.

5000

4500 |

4000
< 3500 |
: 3

3000

2500

Calculations performed from 3000 K to 5000
K suggest that temperature is with positive
effect in potassium incorporation into iron
alloys, while results of partitioning
coefficient obtained from 20 GPa to 135 GPa
with constant temperature and composition
reveal that potassium partitioning behavior
has an insignificant pressure dependence.
Besides, the potassium partial density of
states (pDoS) shows its electronic structure
remains to be alkali metallic at 135 GPa.

Influences of the light elements including
sulfur and oxygen that were proposed to be
responsible for the core density deficits in

potassium partitioning behavior are also
investigated in this study. Potassium
solubility seems unchanged as the sulfur

content of the iron alloys increases. Oxygen
is demonstrated to be essential in accounting

for potassium incorporation into liquid metal.

Local structure analysis of potassium
incorporated liquid iron—alloys
partial radial distribution function (RDF)
shows that the chemical bond length of K-0
pair decreases and potassium coordination
number of oxygen increases as the liquid
metal becomes oxygen richer.

We find that

based on

influences of pressure and

sulfur in potassium partitioning behavior are
insignificant, while temperature and oxygen
can enhance potassium solubility into liquid
alloys. Here, we fit potassium
partitioning coefficient as a function of
temperature and oxygen concentration as shown
in figure 1. partitioning
coefficient approaches unity when liquid
metal is with oxygen concentration of ~b. 5%

iron

Potassium

at 5000 K, and it can be larger if the
temperature is higher or metal system is
oxygen richer. Corresponding to =1,

potassium concentration in the core is ~
240 ppm [McDounough and Sun, 1995, CG] and
heat generated by “K is 1 TW, which is about
10% of the total heat flux at the core mantle
boundary [Lay et al., 2008, Nature]. Our
that there 1is a
possibility for potassium to dissolve into
oxygen bearing metallic core, and provide
energy including
convection in the Earth’s mantle and outer
core, and formation of magnetic field.
(Zhihua Xiong)

results indicate strong

source for geodynamics

% Al IZEATEEK bridgmanite DREFEX
DIRTE

HIERORETH B DOIKDERE LRI TN
FI 0, REOEED BEARE S ORI HIERTEH
ICAEAEL TV D ATREMED & D Z & A3, Hkx 7ebifgt
MORABLNTR->TEE LT, FRlZvy MLER
JBCLRETH D wadsleyite X° ringwoodite 11X
~3Wt% b DKEGHDI DT ENTHoTWET
(e.g., Inoue et al., 1995), TFE, ¥A VE
RA v I N—Tardhb~1.5 wthbDKEE
A T2 hydrous ringwoodite MFE R I N FE L 7~
(Pearson et al., 2014), F7=. HEZFAELHIN>
DHKOFEEETBT HFRERPBFOLNTWVET
(e.g., Schmandt et al., 2014), Z D X Hzb 72
b~y MEBREO—IITEKIELTND X
5CTF, —HT. T~y FAOKIZOWNTIER
RO RN ENBNTT, ITE, Fex OWFIES
NVW—T X T~ PO EEFYWTH D
bridgmanite (Z2~0.8 wt%b D/KEGTeZ &2 HH
L. TOEBEEE LTSIY s A + HAFBLEL
T ARRFZE Tl Z D AL IZE AT2E /K bridgmanite
ORI EZRE L, T~ P OEKEIZ
OWCHIE G2 Z EHHME LTWVET,

HREABHIB R R FREDO~ LT T v B
JERAWKBEIZLD AR LT Al ZEDLEK
bridgmanite (MgSlO 95A 10, 05Ho. 0503, /é\ 7J( % 0. 45
wt%) Z VW E Lo, FEBRIEE IC1X. SPring-8
BLO4B1 #% & @ SPEED-Mk. IT Z# W, FE KB T v
EVIZRERE X A P REHWSD Z & T 50 GPa
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FROWIN D FLESH /NS Ag 2 0 7BV WA
Zlizky, ASREER LOSE&RE N TN
MO OEPT X BMORGEAREICLE L, B
72 P-V-T 5 —H# % Vinet JREEFHTFERX L T A5
JNZ K> THR/NRIEZITO 2 L THFE/NT A—
2 (Vor 1 RJEDHEAAE T IRFE, Kro: IRFEBRMES,
Kro” @ (AFEHMEROESIMS, vo: 7V 2a—FA
YU, O TAAMRE, o BUIER) ik
FELEL,

R LT A — % % Mg WKy D
bridgmanite (Tange et al., 2012) & H#d 5 &
Vo & Kro' 1% Al IZETeE /K bridgmanite DK
L, Kl hEnWz ERGmEL, F20
1% Al 128 T 57K bridgmanite DFHF BRI W &
MmO FELE, RELTEANATA—FEH LT
25-60 GPa £ TO~ > hHIEABIZ BT 5%
ENNVTEREHELE L, BEIZOWVWTIL,
25 GPa TIX Al IZETeE /K bridgmanite 5 H3/)N
SV, ~50 GPa CTHHAL £ L=, —FH, 27
Bl 25-60 GPa OHIPH T, Al IZETeE K
bridgmanite D JFHS 2-B%EEIEVNT & A4 F L
72 LML, I DI - TEIT/NES L 72D
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