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10/6 “Melting experiments of Earth’s lower
mantle minerals in binary systems”
Dr. Youmo Zhou (Postdoctoral Researcher,
GRC)

10/13 “Numerical simulations on the formation
and avalanche of stagnant slabs”
Ms. Mana Tsuchida (Msc. student, GRC)



“Experimental study on the phase
transition mechanism of graphite to
lonsdaleite/diamond”

Mr. Motosuke Nakaya (Msc. student, GRC)
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Dr. Sebastian Ritterbex (Postdoctoral
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10/27 ‘Relationship between Al
mechanism and the

substitution
physico—chemical

properties of Al-bearing anhydrous
bridgmanites”
Mr. Shunta Doi (Msc. Student, GRC)
1A
11/17 “TBA”

Dr. Wei Sun (Postdoctoral Researcher,
ELSI-ES, GRC)

11/24 “Numerical studies on the flow struc-
tures of the 3-D thermal convection of
rotating fluids”

Mr. Fumito Miura (Msc. student, GRC)

“TBA”
Mr. Takashi Miyamoto (Msc. student,
GRC)
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12/1 “Ab initio predictions of He and Ar

partitioning between silicate metal and
liquid iron under high pressure”

Dr. Zhihua Xiong (Postdoctoral
Researcher, GRC)

12/8 “Crystallization temperature of
grossular from glass under high
pressure”

Mr. Daisuke Furuta (Msc. student, GRC)
“Mineralogical study of micro

inclusions 1in olivine 1in pallasite
meteorite”

Ms. Yoshie Takayama (Msc. Student, GRC)

12/22 “Thermoelastic properties of Al-bearing
hydrous bridgmanite”
Mr. Sho Kakizawa (Ph.D. student, GRC)
“‘Experimental investigation of diamond
C-H-0
system under high pressure and high
temperature”
Mr. Hirokazu Kadobayashi (Ph.D. student,
GRC)
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Dr. Yohei Kojima (Postdoctoral
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#5472 “Shear localization in peridotites
and the occurrence of intermediate-
depth earthquakes”

Dr. Tomohiro Ohuchi (Lecturer, GRC)
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473 @] “Technical development of Kawai-type
multianvil technology using nano-—
polycrystalline diamond”

Dr. Takehiro Kunimoto (Postdoctoral
Researcher, GRC) 2017. 6. 30

%474 0] “The effect of Al on the stability of
DHMS and water transports into the
Earth’s interior”

Mr. Chaowen Xu (Ph.D. student, GRC)
2017.7.7

475 8] “Numerical experiments on thermal

convection of highly compressible

fluids with variable physical
properties”

Dr. Masanori Kameyama (Professor,
GRC) 2017.7.14

% 476 0] “High-pressure deformation experi-—
ments using rotational diamond anvil
cell”

Dr. Ryuichi Nomura (Assistant Pro-—
fessor, GRC) 2017.7.21

F5 477 [A] “Melting temperature of sahara 97072
(EH3) meteorite from 7 to 40 GPa”
Dr. Steeve Gréaux (Postdoctoral
Researcher, ELSI-ES, GRC) 2017.7. 28
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< Synthesis of nanocomposite ceramics
Alena Krupp (B2, University Kiel)

] My name is Alena Krupp
‘ and I am a second year
student
from the University of
Kiel in Germany. There I
study geoscience with a
special focus on
petrology and mineralogy
combined with material

science. This summer I
got the great opportunity to spend four weeks
at the Geodynamics Research Center of Ehime
University through the PRIUS program. This
was made possible by Prof. Astrid Holzheid,
who has submitted the application and stayed

with me the first two weeks, and Assoc. Prof.

Norimasa Nishiyama, who has established the
contact and is furthermore a project member.

At GRC we worked together with Dr.
Zhou
apparatuses to perform eight experiments. In
order to synthesise nano—polycrystalline
aggregates of jadeite (NaAlSi,0s) and the SiO,
high-pressure mineral coesite, a bubble—free
single chip of albite glass (NaAlSisOs) was
decomposed. The post—run samples were studied
XRD, SEM and TEM to
composition and grain

Youmo

using one of the high—pressure

by optical microscopy,
get information on
sizes.
Nano—polycrystalline materials tend to have
enhanced mechanical properties (e.g. hardness,
toughness or transparency) compared to their
single crystal equivalents. For instance, the
transparency of our post-run samples so far
seems to increase with decreasing grain size.
Besides, nano—polycrystalline geomaterials
are very promising to supersede the common
but economical critical metal raw materials
which are still essential in the synthesis of
materials that combine high hardness and high
fracture toughness. Therefore, the aim of our
project is a state—of-the—art high pressure-
high temperature

technology synthesis of

economical non-critical materials made of
nano—polycrystalline geomaterial composites
with controlled texture, which have enhanced
mechanical properties.

I really enjoyed my stay at GRC where I
have learned so much during these four weeks,
which will help me to proceed in the field of
high pressure research. We are very thankful
for all the help and kindness we experienced
here and hope it was just the first of many

more stays at GRC.
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<  Stony Brook University
Research Assistant Professor
Matthew L. Whitaker

My relationship with the GRC and its
members is one that changed my life in many
ways, and all for the better.
I first met Nishiyama—san,
Irifune—sensei at a synchrotron workshop at

10 years ago,
Tange—san, and

the Advanced Photon Source (APS) near Chicago,
USA. This was the same meeting at which I met
my wife, Everything that has happened
in my life over the last decade can be traced
back to that workshop, and I am incredibly
grateful that my Ph.D. advisor at the time,

Prof. Baosheng Li, sent me there to learn and
in the

Sara.

meet new people Mineral Physics
community.

When I was getting ready to finish my Ph.D.
at Stony Brook University, Nishiyama—san
informed me of some post—doctoral positions
that would be opening up in the Global Center
of Excellence centered at Ehime University.
I of course jumped at the chance, and both my
wife and I were graciously given positions in
the GRC. I finished my Ph.D. in July, 2009,
and in August we picked up and moved across
the world to Matsuyama.

In the two years I
spent at Ehime,
first as a post—doc
and then as an
Assistant Professor
in the Department of

Earth Sciences, I

; =" made some good
friends and learned a great deal. Also,
my daughter Emiko

was born in September of 2010. Now,

perhaps most importantly,
nearly
later, she’s grown into an
amazing little girl, and has just had the
addition of a little brother and little
sister,

seven years

as her twin siblings were born in
April of this year (see picture of total
cuteness).

I left the GRC in the summer of 2011 to
return to the Stony Brook area as a Beamline
Scientist for the high pressure beamline
X17B2 at the National Synchrotron Light
Source  (NSLS) at  Brookhaven National
Laboratory in New York. In September of 2014,
the entire NSLS was shut down to make way for
synchrotron at NSLS-II. We then
divided our equipment and began the process
The first,
is the spiritual
beam multi-anvil

the new

of building two new beamlines.
Beamline 6-BM-B at APS,
successor of our white
beamline at X17B2, and has been open to users
for two years now. The second, located at
Beamline XPD-D of NSLS-II, will undergo its
final technical commissioning phase in
October, and our first science commissioning
experiments are scheduled for December of
we have

this year. Also during this time,



successfully developed ultrasonic
measurement system that can collect acoustic

in less than 1

a new

wave data second. Between
building labs and developing new techniques,
it’ s been a busy few years!

One of my favorite experiences while I

lived in Japan was going out and singing

karaoke. This habit has stayed with me, and
has led to me being asked to sing
professionally. I am now the lead singer in

two bands, one hard rock and one heavy metal.

Now, instead of paying to sing, I get paid to
sing!

Between work, home,
played a
current life possible,
which I will always be grateful.
Matsuyama very much, and I hope to be able to
come and visit someday soon. In the meantime,
I hope you all are doing well, and don t

forget to Stay Metall

the GRC has
in making my

and music,
significant role
and it is a role for

I miss

7
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School of Earth and Space Sciences,
Peking University Research Fellow Wei Du

I joined the WPI/
ELST program and worked
as a research scientist
at Geodynamics Research
Center (GRC) from
January 2014 to April
2016.
visiting Matsuyama as
GRC alumni. Matsuyama
city is beautiful as it

And now I am

was and everybody at
GRC is friendly as
usual. My days here

were filled with doing experiments in the lab,
talking with some old friends and getting to
know some new friends. I showed some pictures
of Matsuyama to my families, and my old
brother was surprised to see life style in
Matsuyama is so similar to our hometown in
China, which reminds us the old days when we
were bicycling to school together. I told
him that this was why I adapted to the
life” in Japan so fast after living in New
York City for 8 years.

«
new

Moving to Matsuyama
was just like going back to hometown and
living a 1life as I was still young. Everything
could not have been better.

My research project with GRC was related to
the early Earth, the
differentiation of the Earth, which was quite

origin and early

10

different comparing with what I have
accomplished as a PhD student, during which
period of time, I focused on minerals and
The

new project broadened my research experience

their phase diagrams at high pressures.

by pulling me back to a more fundamental
question, and gave me more opportunities to
think about our solar system, the Earth, the
the Mars, In June 2016, I

moved back to China and joined my home school

Moon, and so on.

Peking University, where I can continue my
work with high pressure
with

research interest,

facilities, and collaborate great
Chinese geologists
We

“Alumni

have a Chinese social network group
of GRC” , tried to
collaborate on scientific projects and meet

and members

each other through conferences or workshops.
To meet some Japanese friends that we got to
know in Matsuyama became a great reason for
us to get together and the days that we spent
at GRC have become hot topics.
to Japanese
friends to visit China.

We are happy

invite more colleagues and
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% First-principles calculations of lattice
thermal conductivity of lower mantle
minerals

Lattice thermal conductivity, k., is a
fundamental physical parameter in controlling
the activity of heat transfer in a solid. It
attracts researchers from wide ranging fields

such as materials science, engineering, and
Earth and planetary science. The
determination of k,,, of Earth’s constituent
materials 1is key to wunderstanding the

dynamics and thermal evolution of the Earth’s

interior. Despite their importance, studies
on the measurement of k;,, of the Earth’s
lower mantle (ILM) minerals at high pressure
(P and temperature (7) have thus far been
limited, most likely due to the technical
difficulties in these experiments. Therefore,
extrapolation of Kk,  measured at much lower
P and/or T conditions to those at the Earth’s

deep mantle and core are often made to discuss

physical properties of the Earth’s deep
interior.
Prof. Taku Tsuchiya and 1 recently

established an accurate computational scheme



to predict k;,, at any P and 7 conditions
based on the density functional theory (DFT)
and the many body quantum perturbation theory
for the  phonon—phonon
Boltzmann transport theory. The technique was
applied to end-member of major LM minerals,
MgSiOs bridgmanite (Dekura, Tsuchiya, Tsuchiya,
2013, PRL), and MgO periclase
(Dekura, Tsuchiya, 2017, PRB). Next,
extended our techniques to more realistic Fe—
bearing systems conjunction with the
internally consistent DFT+J method (Wang,
Tsuchiya, Hase, 2015, Nature Geosci) to deal
with the of
strongly—-correlated systems.

Recently, we performed anharmonic lattice
dynamics calculations for Fe-bearing MgSiO;
bridgmanite Mg—Brg), which is believed to be
in the
Earth’s lower mantle. A simulation cell of
(Mgo. 9375, Fe*q. 0625) S103 that included 160 atoms
in total was adopted study. The
iron was treated in the high spin
the
broken

interaction in

we

in

electronic structures such

the most widely prevalent mineral

in this
ferrous
state. Because crystal point group

the
incorporation of the iron atoms as impurities
the system,
irreducible anharmonic force constants (more
than 10, 000, 000) are required to be computed

for the determination of phonon lifetimes and

symmetry 1is associated with

into an enormous number of

thus the k;,,. This is quite a time—consuming
task. We
supercomputers in ISSP at the University of

have been using several

Tokyo and Nagoya University for the
computations.
100 T T T
o Fe-free P ~100 GPa
- K“
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Figure shows our preliminary result of the
K),, determined at ~100 GPa and temperatures
between 300 and 4000 K. To the best of our
knowledge, this is the first prediction of
solid solution effects on k;,, of Fe-bearing
lower mantle minerals from fully ab initio
calculations. The Kk, of Mg-Brg was found to
be reduced substantially accompanied with
iron incorporation. In our analysis, we found
that substantial reduction in phonon group
velocity with softening bonding of Mg—Brg
results in a distinct change in the k... Now,
we are investigating the iron solid solution
effects in LM minerals including (Mg, Fe)0 and
(Mg, Fe) Si0; at
providing a realistic thermal transport model
of the lowermost mantle in near future.

(Haruhiko Dekura)
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international

allows

program
to
and

high—pressure
facilities of
at Ehime

use unique

techniques analytical

Geodynamic Research  Center
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University. I was excited in the ability to
use new FEI-SCIOS FIB system, new TEM and
some of which I could

From 2016 our group
PRIUS program

many other techniques,

see for the first time.
to
significant outcome from this collaboration.
We started joint
important directions: (i) study of recovered
synthetic samples from DAC and multianvil
(ii) study  of
microstructures and high—pressure minerals in
meteorites; (iii) study of nanocrystalline
diamond and other carbon phases synthesized
in experiments and found in nature; and (iv)
ab modeling  of
materials. Among all ongoing researches I

joined and we expect

research in several

experiments; various

initio carbon—bearing



finding from
meteorite and high—pressure experiments based

on the results obtained during 2016 project.

would emphasize two new

The enigmatic feature of ureilite meteorite
is the presence of relatively large diamond
crystals and various nanocrystalline carbon
phases. In our new study, we identified
different diamond structures in JAH-054 and
The
diamonds with grain size ranged below 100 nm,
whereas the latter contains 5-20 mm diamonds.

Novo Urei wureilites. former contains

The graphite part of carbon aggregates is
impregnated by Fe— and Cr-bearing sulfides.
Olivine-bearing matrix of Novo Urei contains
intersticial silica-rich glass (up to 85 wt.%
Si0;) and cristobalite crystals. New finds
support an idea that ureilite parent body
experiences multistage shock events, one of
them could be and that
formation of carbon aggregates and Fe—poor
olivine may not be related to smelting

In the diamond anvil cell experiments we
modeled chemical interaction in the MgCOs;—Fe°
system at 70-149 GPa and 800-2600 K (the
experiments were performed at APS, Chicago).
Our results indicate that the reduction of

catastrophic,

Mg—carbonate can be schematically represented
by the following reaction: 6 MgCOs; + 19 Fe
8 FeO + 10 (Mg ¢Feo..)0 + Fe:C; + 3 C. These
that  the of
carbonates with Fe’ or Fe’-bearing rocks can
produce Fe—carbide and diamond, which can be
accumulated in the D”

results  show interaction

layer atop the core—
mantle boundary depending on the balance

between carbon and Fe. The diamond was
confirmed by detailed TEM analysis of the
samples recovered from 100-150 GPa
experiments at GRC.

Overall, I greatly acknowledge the
hospitality of host researchers, interesting
discussions and enjoyed nice motivating

scientific environment in GRC. I hope on the
new visits in near future!

(Russian Academy of Science, Novosibirsk,
Honored Professor Konstantin Litasov)
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