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5/11 “Superplasticity of fluid-bearing dunite:
implications for the initiation of the
subduction”
Dr. Tomohiro Ohuchi (Global COE Research
Fellow, GRC)

“Phase relations and melt compositions in
hydrous pyrolite system”

Cuiping Yang (Ph.D. student, Ehime
University)

6 A

6/1 “The structure of the Earth’s core”
Dr. Yasuhiro Kuwayama (Assistant

Professor, GRC)

6/8 “Lattice thermal conductivity of MgSiO,
perovskite and postperovskite at the
core—mantle boundary”

Dr. Haruhiko Dekura (Senior Research

Fellow Center, Postdoctral Fellow, GRC)
“Numerical investigations of effects of
spatial variations in physical properties
on the mantle convection patterns”
Arata Miyauchi (Ph.D. student,
University)

Ehime

6/15 “Grain boundary diffusion in Mg—perovskite
reaction rims”
Dr. Masayuki
Fellow, GRC)

Nishi (JSPS Postdoctral

6/29 “P-V-T EOS of Mg perovskite and 1iquid Fe:
Toward refining thermal/chemical models
of the Earth”

Dr. Yoshinori Tange (Assistant Professor,
GRC)

7R

7/6 “Development of 6-6 type compression for
the high pressure neutron diffraction”

Dr. Akihiro Yamada (Global COE Research
Fellow, GRC)

“Experimental investigation on hydrogen—
free carbon nitride”

Yohei Kojima (Ph.D. student, Ehime Unversity)

7/13 “Onset of thermal convection in a highly

compressible fluid with strongly
temperature—dependent viscosity”
Dr. Masanori Kameyama (Associate
Professor, GRC)

7/20 (Special Seminar)
Dr. Takaya Nagai (Professor, Graduate

School of Science, Hokkaido University)

7/27 “Low temperature and high pressure properties
of gas hydrates”
Dr. Hisako Hirai (Global COE Professor,
GRC)

s BEDEE

#5321[F] “Viscosity contrast between majorite
and ringwoodite”
Dr. Yu Nishihara (Senior Research
Fellow, Senior Research Fellow Center,
GRC) 2 March 2012

H5322[A] “Measurements of elastic velocities and
elastic constants of nano polycrystalline
diamonds with pulse and resonance
methods under fluid pressure”

Dr. Masaki Kimura (Assistant Professor,



GRC) 9 March 2012
#3230 “Element stragegy, Nano—polycrystalline
stishovite, and DESY”
Dr. Norimasa Nishiyama
Professor, GRC)
“Synthesis of high—quality sintered
bodies of polycrystalline minerals at
high pressure: Let’ s make poly—gems”
(Professor &
16 March 2012

(Associate

Dr. Irifune Tetsuo

Director, GRC)

#324[0] “First principles studies on the hydrous
wadsleyite and hydrous ringwoodite”
Dr. Jun Tsuchiya
Fellow, Senior Research Fellow Center,
GRC) 23 March 2012

(Senior Research

#3250 “Melting the deep mantle — magma oceans
and ultra-low velocity zones”
Dr. Nico de Koker (Assistant Professor,
GRC) 13 April 2012

#3260 “Development of the high—pressure X-ray
diffraction experiments and the study
of the Earth’s deep interior”

Dr. Takehiko Yagi (Distinguished
Professor, GRC) 20 April 2012

#3271 “Water Weakening of wadsleyite :
Implication for viscosity at 410-500
km Depth”

Dr. Takaaki Kawazoe
Research Fellow, GRC)
“Equation of state and ultrasonic
measurement of MgSiO, akimotoite”

Chunyin Zhou (Ph.D. student, Ehime
University) 27 April 2012

(Global COE
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GRC as a GCOE postdoctoral fellow
theoretical mineral physics group and worked
with Prof. Tsuchiya on April 2012. My home town
is Shandong province of China, and I got my PhD
degree at the Institute of Solid States Physics
(ISSP) of Chinese Academy of Sciences (CAS) on

I joined
in the

My name is Xianlong Wang (F E

July 2008.  The

s “Investigations  of

title of my thesis

diluted magnetic

semiconductors by using first-principles
method”
Since I really interested in not only

scientific research of other countries but also
their local cultures, I started my overseas
research career in Wollongong University of
Australia on February 2009. Compared with that
of China, introduced to a totally
different lifestyle with European features and
became excited for this since it was a good
chance for me to enjoy European—1like daily life
and to train my English. There I focused on the

I was

cathode materials of lithium battery about
eight months and try to design much more
efficient one by theoretical simulation.
Then,
opportunity to work with Prof. Terakura at
Japan Advanced Institute of Science and
Technology (JAIST). Therefore, I moved to Japan
with amazing culture and very well organized
society, all of which attracted me. I continued
working on the materials related to renewable
and clean energies and took part in the project
of Carbon Alloy Catalyst at the cathode of Fuel
Cell with Prof. Terakura who was the leader of
Through
we made an effort to

I was fortunate enough to get the

theoretical group in that project.
theoretical simulations,
find out potential active sites in Pt-free
carbon alloy catalyst and tried to enhance the
stability of these active sites. Furthermore,
in order to identify the active sites in real
samples and to understand the spectral results
of experimental groups, the theoretical
simulations of XAS, XES, XPS and NMR spectra
were also done. During last two years, I worked
with Prof. Terakura at Tokyo Institute of
Technology where we could directly discuss with
experimental groups.

As I am a younger researcher and have already
worked on the subject of energy materials for
about three years, to enrich my experience and
receive much more scientific training, at the
end of last year, 1 prepared to change my
subject to the properties of materials under
high pressure which is my favorite one. I know
that GRC is one of the top groups around the
world in the field of high pressure, therefore,
I send my CV to Prof. Tsuchiya to seek for an
available position. I am lucky for that I can
work with Prof. Tsuchiya and become a GRC member
Here, I amplanning to do theoretical simulations
on the spectra and phase—transition of minerals
in the deep earth with the instruction of Prof.
Tsuchiya. Surely, my experience at GRC is
useful and helpful for my following research
career. Matsuyama is anice city with very clean
sea and lots of small hills which are very nice
places for hiking. Also my wife said that she
enjoys her daily life very much here.

Since both my wife and me are new for GRC and
Matsuyama, at the beginning we thought that it
is a little difficult for us to make our daily
life and my research on the track in short time
such as housing and so on. However, with the
kind help of GRC members, especially Fulong
Natsuko Miyamoto, Megumi Yashiro,
Haruhiko Dekura and Li Lei, we did it easily and

Wang,



quickly. In the end, thanks to all of your help!
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< Sound velocities of Al-stishovite at high
Pand T

We investigate the pressure and temperature
dependences of the elastic properties of
minerals by using multi-anvil apparatus
coupled with synchrotron X-ray diffraction and
interferometry. This
provides ways to constrain the structure and
composition of the deep mantle by a direct
comparison of laboratory data with the velocity

ultrasonic technique

profiles derived from seismological observations.
Using this technique, we recently examinated
the pressure and temperature dependences of the
elastic properties of stishovite + 1 wt% Al,0,
up to 24 GPa and 1700 K.

Like continental crust, mid-oceanic ridge
basalts and sediments are enriched in silicon.
It has been suggested that subduction processes
provide a way of enriching the mantle with

studies shown that
a relatively high-density

silica. Previous have
stishovite has
compared to other constituent minerals of
subducted slabs, and could generate chemical
and density heterogeneities in the deep mantle.
For this reason, numerous studies reported the
physical properties of pure stishovite (see
Andrault et al. 1998, and references therein)

However, in the subduction context, stishovite
is also proposed to host substantial amount of
Al and water (Liuet al., 2006; Ono et al., 1998).
Therefore Al-stishovite is believed to be a
major mineral of mid-oceanic ridge basalts
subducted to the mantle transition zone. The
incorporation of even small amounts of Al and
H,0 via
vacancies can influence the stability, density
and compressibility of Si0O, (e.g. Bolfan-

Casanova et al., 2009; Lakshtanov et al., 2007).
that the
velocities of P— and S-waves are slower than
pure stishovite for Si0, + 1wt% Al,0;. At room

its possible coupling with oxygen

Our preliminary data showed



P and T, the velocities of P-wave are 4% slower
than pure stishovite whereas those of S—wave
are about 1% smaller. Fitting of our data with
a two—dimensional linear regression permitted
to determine the thermoelastic parameters A
and G, and their pressure and temperature
dependences. Figure 1 shows a direct comparison
of vy and vy of Al-stishovite to those derived
from PREM model. Velocities of Al-stishovite
are high compared to those of surrounding
which that
abnormally high temperature gradients exist,
stishovite cannot remain in the MTZ and is
likely to sink in the lower mantle. On the other
hand, Al-content of the
stishovite will decrease its density and sound
velocities. Thus, Al-enriched stishovite could
important constituent
subducted slabs remaining buoyant at the bottom
of the MTZ.

minerals, suggests unless

increasing the

be an mineral of

(Steeve Gréaux)
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Figure 1. P- and S-wave velocities for
Al-stishovite as a function of P for different T.
For comparison, the velocities derived from the
PREM model| are indicated with black lines.

equation of state

perovskite up to 62 GPa and 1900 K

< Thermal of CaSiO,

thermodynamic and thermoelastic

properties constraints on the composition of

Mineral

the Earth’s lower mantle rely on knowledge of
equations of state of
minerals. CaSi0, perovskite (Ca-Pv) starts to
appear at the Earth’smantle transition zone
And then it can
persist stably deep into the lowermost mantle

According to the recent phase equilibrium
results, Ca—Pv occupies up to 9 vol% in a
pyrolite mantle and up to 24 vol% in a MORB

thermal candidate

with garnet disappearance

composition. The Ca content anomaly between the
subducted slab (MORB) and surrounding mantle
(pyrolite) explain the
negative correlation between the S—wave and the

can contribute to

bulk sound velocities in the D” layer, because
Ca—Pv has a high S-wave and low bulk sound
velocities compared to the MgSiO, perovskite
(Komabayashi et al., 2009). Thus, its
thermoelastic properties are substantial to
interpret the mantle’s heterogeneity and
understand the structure and
evolutions of the Earth’smantle.
The P V-7 EOS and thermoelastic properties
of CaSi0, have been investigated extensively by
means of various experimental techniques. For
instance, those for Ca—Pv studies up to 96 GPa
and ~2400 K by LHDAC and up to 13 GPa and 1600
K by using amulti—-anvil apparatus (MA). A Large
temperature uncertainties in LHDAC result in

chemical

the uncertainties of thermoelastic properties
determined by DAC. In addition, the pressure
range is very limited by using MA. Therefore,
large have been

extrapolating operations

required to calculate the thermoelastic
properties of Ca—Pv

conditions.

in the lower mantle

Here we report a result of 2 J~Tmeasurements
of Ca-Pv and the resultant F/AJ~7 EOS and
high-pressure thermoelastic properties at
20-62 GPa and 300-1900 K by wusing a
sintered—diamond multi-anvil apparatus and
synchrotron radiations, which are applicable
to interpret seismic observations in the lower
mantle. A )~T equations of state of CaSiO,
were precisely determined on the basis of
Mie-Griineisen—Debye model with Morse—Rydberg
(Vinet) and third-order Birch-Murnaghan
equations for reference isotherms. By using
the parameters constained in the present study,
the new equation of state of CaSiO, gives the
thermoelastic properties such as density and
adiabatic bulk modulus (see Figure 1) with no

iy

Densay (phar)

Adiabalic buk moduus (GPa)

8 #® o] " x =

0 » 0
Prossarn (GPa)

Figure 1 .Density o (a) and adiabatic bulk
modulus A; (b) of CaSiO, perovskite compared with
PREM (Dziewonski and Anderson, 1981). These
properties are calculated along a geotherm (Brown
and Shankland, 1981). 0, and A; of stishovite
(Wang et al., submitted), MgO0 (Tange et al.
2009a), and MgSi0, perovskite (Tange et al., 2012)
are also shown for comparison



extrapolating operation to mid-lower mantle
Because of our more precise
experimental data comparing with previous
measurements by DAC, current equation of state
of CaSiO, tighter
constraint on the pressure thermal expansivity
and dimensionless parameter b.
determined

conditions.

perovskite provides a
These in situ
equations of state and
thermoelastic properties of CaSiO; perovskite
up to mid—lower mantle conditions are important
to discuss the physical properties, evolution
of the lower mantle, and the mantle anisotropy.

(Fulong Wang)
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