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2/26 “Experimental investigation of methane
hydrates high
pressure and temperature”
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Ehime University)
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student,
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4/15 “Equation of state at multi-megabar
pressure 117
Dr. Takeshi Sakai (Assistant Professor,
GRC)

4/22 “Density measurements of iron alloys at



high pressure and high temperature”
Dr. Yasuhiro (Assistant
Professor, GRC)

Kuwayama
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5/6 “Phase relations of lunar crust to the Core-
Mantle boundary: a clue to the location
of the Earth’sHadean crust ?”
Dr. Steeve Greaux (Postdoctoral

Researcher, ELSI-ES, GRC)
¢ BEDEE
25431 [A] “Numerical simulations of thermochemical

with  drifting
two—dimensional

mantle  convection
supercontinent in
cylindrical geometry”
Akari Harada (MSc

University)

student, Ehime

“Migration enthalpy and lattice diffusion
in B2-type Mg0”
Takafumi Harada (MSc.
University)

student, Ehime
2015. 12. 04

#4320 “The fate of sulfate mineral during
subduction to the deep mantle”
Taku Fujii (Ph.D. student, Ehime
University) 2015.12. 11

% 433 7] “Mineralogical and crystallographical
study on the microtexture and genesis of
polycrystalline diamond, Carbonado”
Natsuko Asano (MSc. student, Ehime
University) 2016. 01. 08

%5 434 [A] (Advanced Science Seminar)
“EBlastic properties of hydrous bridgmanite”
Dr. Toru Inoue (Professor, GRC)
2016. 01. 22

%5 435[A]  (Advanced Science Seminar)
“First principles investigation of
hydrous phases in earth’s deep interior”
Dr. Jun Tsuchiya (Associate Professor,
GRC) 201.01. 29

% 436 0] “Technical developments in high
temperature generation with sintered
diamond anvils”

Takeshi Arimoto (Ph.D. student, Ehime
University)

“Melting relations in the MgO-MgSiOs
system under the
conditions using a CO

lower mantle

laser heated

diamond anvil cell”
Satoka Ohnishi (Ph.D. student, Ehime
University) 2016. 02. 05

%5437 [0] “Some thermodynamic properties of
larnite ( 8—CasSi0s) constrained by high

T-P experiment and or theoretical
simulation”

Dr. Xiong Zhihua (Postdoctoral Fellow,
GRC)

“Interior structure of Uranus and

Neptune inferred from the melting
curve of NHs”

Dr. Tomoaki Kimura (Postdoctoral
Fellow, GRC) 2016. 2. 19
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INBFOVE R e . SLUBhE D & ITFH ORI
e, FIBEO X S REN L WR S EE T SO
ON—fH I T a2 R>Z b TEELL,

ST, GRC THFEZIHETHL I ZToNTIZH
720, AANHE LR L Vb Tna DIz, B
EAAYELY RTUVELEALFT U E LR
AW miEmEERRH Y £4, Koo —A L X —
THEHEIC LD ZE B HD GRCOBEEDOE DX
DT, BB OH 5T H L0 E BbivEd 3, #
T 660 km 25 2900 km £ TIAAN D, HIER FEE~
Y MVOERIIFBRZ RERETFN—Ta &L
TR D BT 2 ERIMN T,

RO THERE X A v KT Bl
DIX, 2001 FEHT U7z, YRR H KT
T D I\ARWFIEE TIELOFET 5 T-DTT A,
FIT.INEFHZICGRC THETHZ LT D,
BERAYESF 70 baryTRET LA E—
ATA LV EERESNTVWAHEILTEES ADOBFEG
WELTEREETH LD, 1D TORER
Tl YT ELET U EALDORE IS LA
HIEADNE o722 &b H Y, 30-40 GPa FREEN
FAETESORRT L, ZOBE TR TOH R
&, GRC TORA K7 FHRIZEHT A HEHMBHFRIC X
D 80 GPa £ TORAEZEBL TEXbIF TT N, &
T CUERE LR Lk Kl S A3 110 GPa A48 2
HIESREFTELARESNTVET,

BIE GRC TIEFAEZIAZSLS D, T B2 qi
DL HIZ 50 GPa ZHZ 5 EEF TOERIMTZ
HE o TEBY ., 10 FEFNCAN S A S AES
LEEDODBIED X H1Z, WRAIZERT — X 24 E
FTHTK ARSI ADOEZ, HH LFERLTHE
T, HxBFO=a—A L X —TCIUKEIAHRE)
NTnWiceEBy, 7V vyo~<FA hOKRR FXn
TANA MHAEBEE T, bEH 94 LTI, GRC D
FHREIANESTIZRA NXa 7 A4 Miz&
KL (bHAA SPring-8 T ! ). BUFEDCEILE
FHTGRCDEFETHLHDIINFSAZZTLSALLES
DELHEHPKDLDZ, BLAIZLTWET,

< Bayerisches Geoinstitut (BGI), University
of Bayreuth
Postdoctoral Fellow, Zhaodong Liu

Time has gone about half a year since I got
my Ph.D degree at Geodynamic Research Center



2015.
great time for my study and life at Matsuyama,

I am still missing the

at September,

and I believe it is one of the best time
during my life. Three
supervisor Professor

enabled me to

years’ study under
Irifune has
enter the research field:

Tetsuo

experimental petrology and mineral physics.
I studied the symmetry and phase transition
in the system pyrope—majorite, and sound
velocity of garnet, and phase relations in
the system MgSiO;—Al:0; to 50 GPa and 2000 K
using sintered diamond techniques. I learned a
lot on geophysics through the group meetings
and many nice collaboration with the scientists
at GRC. I also enlarged my insight
geophysics through some participation in AGU,
JpGU and other meetings. Now I am interested
in phase equilibrium in the lower mantle,
high pressure generation techniques, and high
pressure synthesis of high quality minerals
After obtaining my Ph.D degree and with

into

recommendation from Professor Tetsuo Irifune,
I got this opportunity to pursue my research
at Bayerisches Geoinstitut (BGI), University
of Bayreuth, Germany as a Postdoctoral
Fellowship at December, 2015.
Ph.D study on phase relations using very high
pressure techniques, I will
investigate the phase relations in the lower
mantle, and the and physical
properties of bridgmanite wusing tungsten
carbide and sintered diamond anvils in the

Based on my
continue to
chemical
multi—anvils apparatus through collaboration
with Katsura. The

investigation of phase relations in the lower
mantle will help us further understand the

Professor Tomoo

chemical compositions, structure and dynamics
of the Earth’s lower mantle

At last, I want to thank all the GRC people
who contributed and helped me in my research
project for three years. GRC provides a nice,

collaborative, scientific and international
environment, 1 have really enjoyed studying
and working here.

chances to collaborate with the scientists at
GRC in near future. ¥ HH VN EH TIWET,

I hope I can get more
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Understanding
relation
hardness, yield strength,
and plastic deformation
of superhard materials
high-
pressure generation as
well as in a wide range of

is crucial in

industrial applications.
Diamond, the hardest
known material to date,
extremely difficult to

deform.
Previous studies on diamond single crystals

has been
at 1 atmosphere at high
using a three—point bending
technique to
prevent diamond from turning to graphite. The
strength data thus obtained
quantitative at best.
diamond (PCD), no accurate strength data are
available either. The difficulty is well-
known, for what hardest
material without being deformed first?

The development of nano—polycrystalline
diamond (NPD) at GRC has changed all that
Recently, of
deformation experiments on several selected
PCD samples using the D-DIA apparatus at

were conducted
temperatures,
in a controlled atmosphere
are semi-—

For polycrystalline

can deform the

we have conducted a series



GSECARS sector of the Advanced Photon Source
Well-sintered cylindrical PCD samples were
laser—cut from bulk PCDs that were sintered
either with Co (from Sumitomo and Sandvik
Hyperion) or Si (from Sandvik Hyperion) as
binding material. All samples were deformed
at ~6 GPa and 1273 K, under an essentially
identical strain rate of ~1.5X10° s’ We
used NPD deformation pistons, 1.6 mm in
diameter and 0.6 mm in length.
Monochromatized synchrotron radiation at
55-65 keV was used along with area detectors
In different PCD
cylinders were stacked right on top of each

other during deformation,

certain experiments,
providing direct
comparison on the relative strength of the
PCDs (Figure). The Sumitomo PCD with the
lowest Co content (<1 vol%) has the highest
strength, while Versimax with about 30 vol%
Si/SiC has the lowest strength. Diamond-
diamond bonding grains

across increases

strength: Sumitomo PCD, which was presumably
stability
loose powder

hot—-pressed within the diamond
field, is much stronger than
compressed at 3
GPa and 1273 K. In

it is now

@  Engis#1 (D1631a)
v Engis#2 (D1631b)
v Yuetal'12, loose powder

summary,
feasible to conduct
quantitative
stress—strain
measurements on
PCDs within the
diamond stability
field, thanks to
the development
of NPD.  Work is
ongoing to complete
the study on PCDs
and will be
materials, such as cBN.

(Yanbin Wang, The University of Chicago)

Diff stress t(111), GPa

Axial strain, %

expanded to other superhard
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« HP-HT phase relation of lunar rocks:
clue for finding the lost Hadean crust ?

a

Studies of the isotopic composition of lunar
rocks demonstrated that the bulk silicate
Earth and the Moon show a high degree of
similarity,
theory where the Earth and Moon formed after
the collision of a Mars-sized planet with the
early Earth.

Although their similar bulk composition,

consistent with a giant impact

geological studies of the lunar surface showed
that the Moon is covered by anorthositic crust
and KREEP basalts whereas there are nowadays
no such components on the Earth neither on the
surface nor in its shallower layers. Thus, one
possible whereabouts of the Hadean crust is

the Earth’s deep interior through plate tectonics.

To verify this assumption, we investigated
the high-pressure phase relations of lunar
anorthosite and KREEP basalts using multi-
anvil press apparatus equipped with sintered
diamond anvils, which provide homogeneous
heating on large samples up to 50 GPa and
laser—heated diamond anvil cell to explore
higher pressures up to 125 GPa.

Results showed that KREEP is denser than

pyrolitic mantle and therefore may have sunk

12

down to the core—mantle boundary bringing in
the process a substantial amount of radiogenic
The
components would remain trapped near the 660
(Steeve Greaux)

elements. less dense anorthositic

km discontinuity.

Upper Mantle

500

~ 660 km)
E .............................
4
~ 1000
ey
s}
O
2 15004 Lower Mantle

20004

3.5 4.0 4.5 ) 5.0 5.5
Density (g.cm )

Fig 1. Density profiles versus depth of lunar

anorthosite and KREEP basalt compared with
those of pyrolite and the 1D seismological
reference model PREM.
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