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“The Role of Mineral Physics in Modelling



Geodynamics of The Lower Mantle”

VA - Prof. David A. Yuen (Department of
Geology and Geophysics, University
of Minnesota)

HIF : 20104 3 A 19 H 13:00-14:00

%5 36 1]
“Combined flexural and torsional oscillation
methods for laboratory study of viscoelasticity
and poroelasticity”
FEIEAE - Prof. lan Jackson (Research School of
Earth Sciences, Australian National

University)
HHEF : 20104£ 3 A 26 H 16:30-17:30
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5/14 “Survival of majoritic garnet in diamond
by direct kimberlite ascent from deep
mantle”
Dr. Masayuki Nishi (JSPS Postdoctral

Fellow, GRC)

“Study on the superconductivity in solid
boron under high pressure”
Dr. Haruhiko Dekura (Senior Research
Fellow Center, Postdoctral Fellow, GRC)
5/21 “Modeling of seismic anisotropy aboveD”
discontinuity based on differential
travel times of teleseismic shear waves
and polycrystalline elasticity
analyses”
Dr. Yusuke Usui (Global COE Postdoctral
Fellow, GRC)
6 A
6/4 “ Turbostratic iron predicted in the
Earth’s inner core”
Dr. Takahiro
Professor, GRC)

Ishikawa  (Assistant

6/11 “Unified pressure scales of Mg0, Au, and
NaCl at the pressure and temperature

conditions of the mantle transition

region”
Dr. Yoshio Kono (Global COE Research
Fellow, GRC)

6/18 “Structure
albite melt at high pressures”
Dr.  Akihiro VYamada  (Global COE
Postdoctral Fellow, GRC)

of hydrous and anhydrous

7 B

7/2 “First principles exploration for water in
the deep Earth’s mantle”
Dr. Jun Tsuchiya (Senior Research Fellow,
Senior Research Fellow Center, GRC)

7/9 “Spin transition of ferric iron in the
lower mantle: An experimental approach”
Dr. Kiyoshi  Fuijimo  (Global COE

Professor, GRC)

7/16 “High pressure and high temperature
synthesis of amorphous—1like diamond and
its physical properties”

Dr. Hiroaki Ohfuji (Assistant Professor,
GRC)

7/23 “Changes in structure and cage occupancy

of mixed gas hydrate under high
pressure”
Dr. Hisako Hirai (Global COE Professor.
GRC)

7/30  “TBA”
Dr. Yasuhiro  Kuwayama (Assistant

Professor, GRC)
< BEDEE
%5 252 [A] “Study the phase transition of graphitic

treated by high

pressure and high temperature”

carbon nitride

Leiming Fang (PhD. Student, Ehime
University) 2010. 1.22
% 253 0] “Chemical composition of the mantle
transition region and the lower

mantle: some insights from recent

experimental results”

Dr. Tetsuo Irifune (Professor &
Director, GRC) 2010. 1.29

o5 254 [a] “The effect of water on the Earth’ s
mantle materials”

Dr. Toru Inoue (Professor, GRC)



2010. 2. 5
%5 255 “New phase transitions in the conditions
of the mantle, core and further”
Dr. Taku Tsuchiya (Professor, GRC)
2010. 2.12
95 256 [0 “A linear stability analysis on the
onset of thermal convection of a fluid
with strongly temperature—dependent
viscosity in a spherical shell”
Dr. Masanori Kameyama (Associate
Professor, GRC) 2010. 2. 26
% 257 [B] “Plume derived mantle variability be—
neath the Cameroon Volcanic Line, West
Africa: A study of peridotite xenoliths”
Dr. Kyoko N. Matsukage (Global COE
Associate Professor, GRC) 2010. 3. 5
% 258 [A] “Measurements of elastic velocities
and elastic constants of nano—poly-—
crystalline diamond by pulse method”
Dr. Masaki (Assistant
Professor, GRC) 2010. 3.12

95 259 [H] “Toward interpretations of regional

Kimura

seismic discontinuities in mantle
transition zone and upper part of
lower mantle: phase relation 1in

harzburgite and future projects”

Dr. Norimasa Nishiyama (Associate

Professor, GRC) 2010. 4. 2
% 260 [B] “Multi-disciplinary investigation of

iron/light-element alloys at extreme

conditions and their implications

for Earth’s core”

Dr. Matthew L. Whitaker (Assistant

Professor, GRC) 9 April 2010
%5 261 [F] “Numerical modeling of dislocation

core structures at the atomic scale in

mantle minerals”

Dr. Arnaud Metsue (Global COE

Postdoctral Fellow, GRC)

23 April 2010

55 262 7] “Intermolecular interactions and

isotopic effects of hydrogen hydrate

under high pressure”

Dr. Shinichi Machida (Global COE

Postdoctral Fellow, GRC)

30 April 2010

% 263 [A] “P-V-T EOS of MgSiO, perovskite: A

primary reference for mineralogy of
the lower mantle”

(Assistant
7 May 2010

Dr. Yoshinori
Professor, GRC)

Tange
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Arnaud Metsue
(COE #F3E8)

My name is Arnaud Metsue and I started as a
Global COE Post-Doctoral Fellow at the GRC on
2010. I defended my Ph.D. in

Materials Science last January and I moved from

February 1%,

France to Japan ten days after. My dissertation
was  prepared at the  University  of
Lille-Sciences and Technologies and was
supervised by Patrick Cordier and David
Mainprice. During my Ph.D., I investigated the
dislocation properties of major Earth’ s mantle
minerals, which is a first step in order to
understand the elementary mechanisms of
plastic deformation in the Earth. I conducted
ab Initio and semi—empirical potential
calculations of stacking faults and, by using

a theoretical model, the Peierls—Nabarro model,

put in forward the possible dislocation
structures in minerals
My research interest focuses on the

application of  the concepts and theories
developed in material science on the physical
properties of deep Earth’s mantle minerals.
During my stay at the GRC, I would like to
investigate, from a theoretical point of view,

the effects of single—-point defects on the



thermodynamic and plastic properties of
minerals. This project will be done by using the
supercomputers based in the GRC and with the
help of the members of the Theoretical Mineral
Physics Group. I am enjoying my time in Japan.
I will use this time to discover this country,
as visiting the most beautiful places, and, of
Japanese

course, tasting the

traditional food!!!
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BEOBNT THELHEST L Z LT, BLE
ERETHICEY E LT,
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pyroxene—garnet  transformation:
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HTVET,
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728 BUE, EBRIC L A T —x% v M OJREY-(Si, Al
ete.) OYLELREOEHIZEIT 2098 %4 51l L T
WET, ZOWFZEICIZ Y LTF T v eV EROMIC,
GRC FRBEDUH A F o v — LN THERE (FIB) 0%
WS FE - PR SE (TEM-EDS) & W 7= L/ 4y 4
ENGHTHD EEBbiIvET, GRC THFETX %
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& KEISFUTOITY MLIZEITSIEER
SO R & hBkiFEIKD R

Bk~ > RV OSERETAR, TR E R OKETF
0 DAL PRI E O HEORE S O IE,  HiERHdE
L DEE A TRD D _ECTHRAM D OEEZMETH
%, 1960 FFfRIZ Ringwood 23N L 7o ARAY 722~
v RVIRTRWE A T4 R FHAETLERED

EEINTWE~y MVOFEMRET L Th 5,
NABTA ME, WERED~ > NVIE Oy
AR D MBI CTOWEAE] « FERIC L2 DO TH
L ET LR T NV B2 IR b,
B> THFEHIL D~ > L DAL SRR <A
07 A NOFITRY WEICHIFF S DR LY
RE—HT2DITHRDIF/ETH LN, ZDHkE
MA 727 7 b FoOKEE~ > MV OSEEMEZ b
ZOEFETATHHL 22 E03RrENT (Boyd,
1986; Arai, 1994; Matsukage and Kubo, 2003),
BRI ARG T D L) Z & lAx, Bix 7
R BR Y  HIERAL SR BEAT 1T 2 & TR~ o B
VB =YE 2 —D>DWE=f a7 4 k] L\
DB ZNHEE 7= D HIAL 2 O TV 5,

—h, FUNRTA b T ORISR L LTHED
NHEXKEROKEZ 7 b Fo~ > MVIE L,
WLE~ ¥ NV B~ RS IR IR AR ST R IR TE L
TWBITH 03 59 S10, 554 (FRFH 72 ke
H£IIFED 1) ITETeE W) R RIAML R A A
95 (Boyd, 1989), 7 7 > F DO~ hIVOEH
BAETFEORB, T Fe ICHT 2m Mg A &S
B~ RVERER T O RMIE & EAUSHE S 5y
AR O BERFE TR L Lo A bz &
Hdo7=7 (Boyd, 1989), L~ hALKMET T
DA 1T A ~OEESRSSERERR (Walter,
1999) 225 Mg Fi4y & Si By O FIZETe 7 7 K
VY MVORHEE A v T A OB
BfRET L CHBT 2D RARERZ LIRS
7o, BUE, FrRLFNSEEZFIT 2 ET L
LT, RD2ONFETFHENTND,

(1) FEARBZRRABIRE TR ORE I, MEre g
ERBEIC /A 1 T A b OBFZRE Sy AliE T o A
T S, Z D% Si0, I & AT AV N3t
MTBZ LIk “SigaEORE 2H+56 X
172 o7~ (Herzberg et al., 1988; Kelemen et
al., 1998),

(2) "M T4 bElFTHERD “Si0, I ETe
BIEWE” INHUERIEESICIITAE L, ZOWE DES
DRI L AT EY EE L TR ISR
(Walter, 1999),
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ENTHNTELDTH D, Kelemen HIEANL FD
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Nn7-= & (Irifune et al., 2010). CI = K<
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H,0 X C0, %59 Oﬂkf“FTV\4tz7/r%ﬁ¥%’\ﬂ@¢
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FoT&ER (K), FLEERTHELNIZMITEOLY
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< Ab initio two-phase MD simulations for
high-pressure melting curve of Si0,

Ab initio two—phase molecular dynamics

simulations were performed on silica at

pressures of 20-160 GPa and temperatures of
2500-6000 K to examine its solid—liquid phase
boundary. The calculated melting temperature
(7) is fairly consistent with classical MD
simulations (Figure 1). No differences were
found in the 7, for the cells with (100) and
(001) different joint planes

At the triple point of coesite (CO),
stishovite (ST), and liquid near 20 GPa, the
melting temperature shows an abrupt increase
According to the Clausius — Clapeyron equation
for the single component phase boundary, dF/d7=
A4S/ AV,

volume

where 4S5 and AV are entropy and

change from solid to liquid,
respectively, a large volume reduction (~30%)
across the CO-ST phase transition explains the
significant change in dP/dT. On the other hand,
across the ST-CaCl, and CaCl,~ aPb0, phase
transitions we

in the 7T

m

discontinuous
The ST-CaCl, phase
Therefore, AV
changes contiously. Although the CaCl,— aPb0,

observed no
increases
transition is second order
transition is first order, AV is very small
because the volume change across the transition
is nearly continuous (<0.6%).

The 7, at 135 GPa was determined to be 5900
K, which is more than 2100 K higher than the
temperature considered for the core—mantle
boundary (CMB) of about 3800 K. The eutectic
temperatures of both Mg0-MgSi0; and MgSi0,-Si0,
joins were also evaluated and found still
higher than the CMB temperature. However, the
solidus temperature is likely expected to
reduce considerably in more realistic mantle
the partial melts would be
highly possible at the CMB. (FAHAHET)

compositions. So,
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