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“Geodynamic mechanisms for the preservation
of large-scale primordial heterogeneity in
the Earth’s mantle”

ZEVEA Dr. Maxim D. Ballmer (ETH Zurich, ELSI)
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“Binary phase relations between ringwoodite
and bridgmanite + ferropericlase: implication
for sharpness of the 660-km discontinuity”
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6/15 “Thermal equation of state of MgSiOsH,
phase H determined by in situ X-ray
diffraction and a multianvil apparatus”

“Magma genesis in Hawaii plume: melting Dr. Masayuki Nishi (Lecturer, GRC)
experiments on basalt/peridotite layered
sample up to 8 GPa” 6/29 “Crystallographic preferred orientation
s # - Prof. FEiichi Takahashi (Chinese of MnGeO3; perovskite: An experimental
Academy of Sciences) study using a D111-type guide block”
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7/6 “Effects of iron on lattice thermal
conductivity of lower mantle minerals
from first principles”
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7/13 “Melting phase relation of Fe—bearing PhD
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transportation of H.0 to the deep Earth”
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“Experimental Discovery of Superionic Water o , ,
Optical and mechanical properties of
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electrical resistance measurements of
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heated lever type diamond anvil
cell”

Dr. Nadezda Chertkova
Reseacher, GRC)
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5489 [A] “Liquid metal-silicate partitioning

of carbon in a shallow hydrous
magma ocean: Implications for the
distribution of carbon in the Earth
during core formation”
Dr. Hideharu Kuwahara
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%5490 [A] “Stability of Fefs in the lower mantle”
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% 491 [A] “High-P, T elasticity of iron-light
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Dr. Taku Tsuchiya (Professor, ELSI-
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%5492 [A] “Understanding the origin of carbonado,
an enigmatic polycrystalline

diamond, through analysis of primary

nano—inclusions”

Dr. Hiroaki Ohfuji (Professor, GRC)

2018. 4. 27

% 493 [A] “First principles investigation of the
high-pressure behavior of the FeOOH-
AlOOH—phase H (MgSiOH,) system”

Dr. Jun Tsuchiya (Associate
Professor, ELSI-ES, GRC) 2018.5.11

% 494 [A] “Sintering of olivine aggregates and
pyroxene aggregates with grain size
of submicron—scale”

Dr. Yumiko Tsubokawa (Postdoctoral
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202020202020030202020202020202020202020000000200

v FHABN -
f gk 2 i
(BEHEE)

Z DFEN S EIRRFHERGE XA F 2 7 AR
24— (GRC) DFFEMEE & L THEMLLE LD,
THEECY, FUIERE CTHRICEBY . KZEE
MNOEE SIS E TRAL, £ LTIIER L LT
L, WAL TEE L, Mo,

EICHERED
PEORJRN G F L
<V Rilib &ETH
LT <L
TWEJ, FAEb
b ERFITITX
ZJANFELT-DOTT
2. FE Ao
B CTHR A L
ML, HERESO
I AT Z b
ERVELRE, B
LEEMNL, BOD
SMAlC B D THIEK ] &) OB L DB RN
RERERH Y . B4 D8Il & 2 Mo HiEk 2R3
EIRHTTEONEMY T2\, L) Bon
TobbHELE, TN, RFEFOSRAERH
THIERBIFO#ERZZIT -2 L2 o0, H
ERORR Y N FIHIHERIZ I 1 - L OWFTE
~ETZ L ICER S0 L o T ET,
FAX 2 E TOMSE T, EE (40-46 (R
BT D7 Ay (v hv+Hi%) Dok
WCHEAZY T TCEE L, HEKOBER 285128
KIRFABIN D72 e B2, HORRIE & Yo
AL Z L2 9, Fric., BEER
IZOWTIEEADREELIH Y A, HERME—
DY & LT 4044 (BIERTD Vv 3 U 2
EFTIZHOP->TEY, ZOEFERI a0k
FONTKE N TN TE £ L, BEERIC
B DT ABESEOERITAL NS TEE
HFATLE, b, A BEMbD3EREL B
R+ 5121, ROk~ > MV ORGSR AR L
e~ 7~ (&2 W) O Fpkcsy oo 2 H
HUENHY TN, INHOBFHRITEER L
a2 DALFH IR LIRS T2 TT,
& 2 CRME, B ERLIFEO K s o 12Nd [EE
K6, BEERICBIT DR~ ML ORfE
FMERRILE Lz, £ LT, ZORMRSMICEE
SWTHRIHE~ > bV O ) [ AR 5258 21T\
WA O ER D TEHEMEEZRE L, S HIZZ DOFERK
DIERHIN D, WAHOBESCRMEEHEE LE L
T2o TOFER., ZOWAII NG 1T/ WA~ AUE AT 2
~FTA NE LI EFF>Z &, 0K
OB « fEe bl M7 oam K iIK
KB EVRDLIPYELE, LEB-T, BEER
AR~ o FVDER L TR SN~ 7<%
v M HE LA LT, a~vF 74 NEO—KH
BREER L CWZEBZbNET, &5, 20
— IR DG K & RS E AT L ar OmME
TERMRE « FNLELENDRIBS TN D2, &
KUTma~F 7 A MLRORAESEER 21T\, #KHH
DERY TR ERELE Lz, TORE, K&
MO Mg ICEATZESE L7250 2 Ebh
DE Lz, £LTC, RMHOEE « ¥5MEL HIZEE
ROV I A7 2T X0 /WS 72b280, BEEMNR



DO — R M DO FER CAR SN~ 7~ 3 8E
R IR AR L W EBEZLNET,
A%OMETIT. EER Y Va0 HiBR
DY — AL Tp o TR O E R 7 T FE ALK % il
IR DHKI L Kb~ > MV ORE) D H
DB, = LTk ot L v a v ot E
TRBEICHAT L L5 REFERITB T L7 A
Bt b DT VAN TDH I & el LTV E
9, F7o. VIHIHIERIC BT 2B b —o Lk L
TR IZ O T~ v MVIZEBIT 5 7 A BRtE—
& JBAR—HAL S DI E S Z2 24 T, Z ok
N~ MLVOLFERRIC G 2T Th A ) 8%
BHOMZT D2 & 25 LTV ET, wIiERIC
BT 2B IR SR 03 A 70 < RO AT D
DEEL W TIEH Y 308, A L wdb %
Ffo> T, GRC TH L HHEWHEZ L TV & 72
EEOTWET, AheEb, EHTLALLBHE
W72 LET,

<~

AAPL AR T
FWIRE SO -
BIAFEE & LT
%ﬁ?ﬁ@i fcﬁ’) < =,
BOET, M S
EFLHELET, |
FLIX 3 H & THA
HEE N KT T,
£ )1 1E 545 % D
THREo L L
e iT o CEZE
L7e, FATZRZENFIE ClE, KEEEZER IR T 548
FAERNZ DWW TR O ZE B 80 & 38 A 20 22 A
Tek, AL OITEAYPEEBR COREMEL 72
LB RS20, FEHE - ~ > MVER O
B 72 ZAE IR O BEREICED A TE E LTz,
F - IR S D NS S R IR ORI -
SRR D ZALRoWMEIZ DWW T DBREHED D72
BEfs UT- 2 iR 2 S2Balel & L CTHWTEIRT
T ORLAK R FEBRSC R ) B SEBR A 1T - T &
F L7

ZIZTC, MR ZINETCEICHRYVMEATEELE
AR 72 L St IR DO BERE I DWW T, 54 LT
FEHELLSBFESE WS4, RITc,
gay s 77 a L L L O T & DY)
PEICBR 2 FF > TV ET, Tk, BIRrE R
E T 2 2588 ORGSR L D5 A U7 FrIEk
27 v LT &R DIEFITHIRLZRRL 1, STtk
ML TR DR ME (B3R L) Z2RB
LAREMEDN B DO T, FAX. T XD IR
L TR A SN SPARAE 2 el el NSt e G Yl

EIItEEF
(FIRFAARE)

B, FTEEREORENE 725 RERIEM DT ) By R D
HERICELD A E LTz, BARRIZIL, Tt -
~ 2 MVOFEEG) TH DA A D AA D
FEERCONT, BE— X I % ANV EEIR OB
& X OGS (REEECORF, SO & Ao &
L) OREEEITY Z LT, RREWM DT ) %
X —UIZEP UE LTz, 7. 5007 KNI
DT ) K& A CThai 72 BErt S GREE - £REF
R[22 &) Afatdszsicky, S7uar - H
727 v LYV O IEE TR RS e i %
TR Z S Z LM TEE L,

4 MM D DOFERFHERGEER X AT
MG B —TlE, T DX D Rk D 2EE)
EEOYPEIZONWT, @EER - EERO 8
MBI LN LT EBZTWET, BIfEIT/ —
VVED 7 B FH A CTIHE 2N S, B FERO Ui
ZHDTEY £9, FRZ, ZTNETRIIER
) RO EBRAEE AW S TR LDV F
HATLIEDT, SEMEHERIROBER DT HI25%
AW HB < LF7 o e VEEE O ERS—Y
HOREIORAEENRE, ZRETEDENVWE
WD THRETE L 2N O H A2 21T L TCWET,
ZZT, 3 HICHEEHEEZET LD THEY K-
THDE, BRI HFD BBk A FF > 72D
iE, HUESO KL & o T R 2 UL IR BN AR )
BERE LA 2R U726 TLiz, LasLan
LEF AR EED TV & BIERITE
A EAFINDN S DFINNE D~EEED Y | ERE
DO mm LV ORI B RERE R D~ A 7 a L
JL~, % L CHEAEEE X PRIUS DI 2 FIH L GRC
ICERE STV 2 BB BEEE (TEM) 232
Z T, ERATAEEHNRITT ) LULE TS
TREEIRE 720 F LT, BB TIEH D F 9,
HiER 72 ERB 2 B BIG 0 7 vt 2 &2 Hl#) LT
WDHDN, ~A 7 aRRHTITT ) LUV DIERIC
HMNDKRIATHLIHEER D0 LN En
ZEF R o TETHHASZELLZ LD
—D2TY,

ZHBO GRC T, R IO FRALE - 5
Bty & ENS O e & A0 D BFEE O 5 2 12 &
HHFTE A, RO U DS 250 2 LN TEIE
HiELBEWES, 4% L b, ZHEEIHRED
EELHLEA L BEOKLET,

3232339323232 322322303932323302333232303933332D
+ ESNHIR - BESERE -
< EGU General Assembly 2018

The European Geosciences Union (EGU)
General Assembly 2018 took place from April
8-13 in brought
scientists from all over the world to present

and discuss their work covering all subjects

Vienna and together



related to Earth and planetary sciences.
Being invited to this year’s EGU meeting,
I presented our latest results on diffusion
properties of high—pressure phases in deep
planetary interiors as obtained by ab—initio
calculations and further 1 discussed some
implications regarding plastic
Constraining the rheological
properties of the constituent minerals is

rheological
deformation.

essential to understanding the dynamics of
planetary particular, I
discussed how high—pressure phase transitions
may alter mantle rheology in super-Earths,

interiors. In

based on a recent published paper in Icarus
(DOI:10. 1016/ . icarus. 2017. 12. 020). The
latter has been a collaboration with Takafumi
Harada and Taku Tsuchiya.
presentations, the EGU provides us the
opportunity to present scientific work by so-—
called PICO (Presenting Interactive Content)
This type
combines the advantages of both oral and
poster presentations. In the PICO session
dedicated to the Earth’s
dynamics and evolution,
on vacancy diffusion in hep iron and the role
of light
mechanisms in iron alloys under inner core

Besides oral

presentations. of presentation

core structure,

I presented our work

elements in extrinsic diffusion

conditions.
Besides showing the work I have been
conducting in the TMPG-group at GRC, I have

had the chance to meet and discuss with lots
of geoscientists as with my former PhD
supervisor  and colleague Lille
University, Patrick Cordier and Sébastien
Merkel,

from

other mineral physicists as Jennifer

Jackson, Shun—-ichiro Karato and Razvan
Caracas, geodynamicists as Andréa Tommasi,
Maxim Ballmer and Marine Lasbleis and

seismologists as Hrvoje Tkalé¢ié¢ and Barbara
Romanowicz and with many others of the more
than 15,000 scientists from over more than
100 countries who participated in this year’s

General Assembly. Together with the cultural
richness and beauty of Vienna in spring time
as well as with the wonderful weather we had,
I can only say that I experienced a very nice
fellow

and inspiring week amongst

geoscientists. (Sebastian Ritterbex)
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« Phase equilibria and volatile speciation
of a subducted oceanic crust under lower
mantle conditions

Lorenzo Monaco (Rome University)

I have been in Matsuyama from the 3rd to

9

31st of March: that was the first time I’ve

been in Japan and outside of Europe as well.
I had an incredible time in Matsuyama! People
are extremely kind and the city is wonderful:
I believe I’11 never forget Dogo Park and the
Castle.

During my stay at the GRC, 1 had been
working on several multianvil experiments,
both with the 2000-tons split—sphere ORANGE
the D-DIA MADONNA II
Experiments aimed to synthetize transition
zone (TZ) and lower mantle (LM) phases (i.e
majorite, NAL and CF phase), determine their

press and press.

and constrain the oxygen

system. Thanks to this
I had the opportunity
to meet scientists from different countries

phase relations
of the
incredible experience,

fugacity

and research fields, expand my knowledge on
topics I poorly knew about and work along
incredible people

I am extremely thankful to T. Irifune-
sensei, Ehime University and my supervisor V.
Stagno for this incredible experience and
opportunity. I also feel lucky to have worked

alongside beautiful and kind people in the

HP-HT lab, as Steeve, who helped me with my
experiments, and the other guys, Nishi-san,
Sung-san, Arimoto—san (I am afraid I can’t

remember the name of all of them): thank you
all for helping me during my permanence. I
really hope to meet you again.
Arigatou Gozaimashita!
< Synthesis of molybdenum borides with
variable components under high pressure
Hu Tang (D3, HPSTAR, China)

(GRC)
GRC is a very great
high—pressure

I have come here for four times
including this time.
for

laboratory experiments

because of 1its comprehensive experimental

facilities. Of course, Matsuyama undoubtedly
is a nice and comfortable city, especially in
the spring of the cherry blossoms. Since 1
visited GRC in Dec. 2016, my skills in high—
pressure have been fundamentally improved. So,
very grateful +to Irifune-sensei,
Shinmei-sensei, Yashiro—san, Zhou-san, Xu-—
san and Sun—san, et al. for their help.
During the GRC time,
on synthesizing new transition—metals boride
of WBx and MoBx under high—-pressure and high-
temperature (HPHT). In the Mo-B binary phase
diagram, molybdenum borides have five known
compositions: MosB, MoB, MoB;, Mo:Bs, and MoB..

I am

our research focuses



synthesis of high
In system of
high—-boron, boron atoms display very complex
three—dimensional arrays. It is also expected
that higher boron—contained compounds
have a great hardness by forming short and

However, experimental

borides has not been realized.

may

strong covalent bonds

A series of experiments were performed by
using 14/8 and 10/4 cell assemblies in 1000-
and 2000-tons multi-anvil press
equipment in GRC. Mixed monoplasmatic Mo and

tons

B powders (1:8) were used as starting
materials for the synthesis of high-borides
MoBx by a process of fast chemical reaction
under HPHT.

microstructure were preliminarily studied by

The chemical composition and

employing micro—focus x-ray diffractometer
(MF-XRD) and field emission scanning electron
microscopy (FE-SEM), which suggests large-
sized (~100-200 pum) MoBx single crystals with
variable components was obtained. Subsequently,
samples from single
crystals by using focused ion beam (FIB) and
collected the single crystal XRD data.

we obtained micro

s Computation: Simulating
s of the mantle and core

The XRD results indicate a known MoB; and
unidentified MoBx. Energy dispersive spectrum
(EDS) analysis suggests the unidentified MoBx
high-boron molybdenum boride. The
Vickers of
synthesized MoBx single crystals were tested
by nanoindentation technique: 26.6+1.5 GPa
and 418.1%+17.8 GPa for MoB,, 34.6%1.5 GPa
and 667.8%t30.9 GPa for high-boron MoBx,
respectively. Improvement of the hardness and
elastic modulus may be due to stronger B-B
bonds. However,
synthesized high—-boron MoBx have been not
identified. So, will the
crystal structure of new synthesized high-

step and establish a
materials composition,
bonding controlling
combining with

is a

hardness and elastic modulus

the crystal structure of new

we understand

boron MoBx in next
correlation among
mechanical properties

and electrical properties
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theoretical calculation.

R
0‘0

Exploration of transition—-metal

chalcogenides

new
Zhen Chen (D1, HPSTAR, China)

I come to the
beautiful
city, Matsuyama,
for the first
time from 1 March
to 30  March
2018. The city is
so fascinating,
especially in
the of
Cherry blossom,

very

season

which gives me a deeply good impression. In

addition, GRC is a great and professional
laboratory. It covers a series of
comprehensive experimental facilities from
basic machining tools to advanced

characterization equipment. More importantly,
everything there running
orderly and there are very nice people and

is so well and

knowlegdeable researchers. I am very glad to
the opportunity to study here and
complete our experiments. During this time,
I really learn a lot including various tools
and design of a suitable cell assembly, which
will help me in future work.

Our research this time mainly focuses on
exploration of
chalcogenides with unprecedented structures
and chemical compositions.
chalcogenides are useful material for their
immensely of their
special chemical and physical properties. For
example, MoS; have been used as catalysts for
the  hydrodesulfurization of
secondary battery cathodes, and novel solid
lubricants for reducing wear in circumstances
Beyond these practical considerations, the
binary transition metal chalcogenides are of

have

new transition—metal
Transition metal

applications because

petroleum,

particular interest due to their diverse
electronic properties, e.g., charge density
waves, quantum size effects, and

unconventional superconductivity. In the past

decades, some certain transition
chalcogenides with high sulfur or
selenium to transition metal ratios have been
described. both the
phases and the selenium—rich compounds are
often thermally labile with respect to the
loss of sulfur so that they are not amenable

several
metal

However, sulfur-rich



to high temperature recrystallization
techniques. On the other hand, such species
are not readily crystallized, that is, they

are compounds in the form of amorphous state
and indeed, all sulfur-rich and selenium-rich
phases synthesized to date are amorphous.
Static high pressure technique provides a
for synthesizing sulfur-rich
(selenium-rich) transition-metal

chance new
chalcogenides in the form of crystalline
state or with higher sulfur (selenium) to
metal ratios
We have performed a series of high pressure
experiments using 14/8 10/4  cell
assemblies in 1000—-tons and 2000-tons split
equipments. The
subsequently

and

multi—-anvil press
products

sphere

obtained were
characterized by scanning electron microscope
(SEM) with energy dispersive X-ray spectoro-
metry (EDX). These results reveal that the
large—-sized MoS; and ReSes crystals can be
synthesized by a process of fast chemical
under high pressure and high
temperature, which also help the subsequent

tests of physical and chemical properties

reaction

I am very grateful to Irifune-sensei,
Yashiro—san, Xu-san, Sun—san,
Zhou—san, Kuwahara—san for their help in this
period. My stay and work in GRC was very
successful and productive in such a friendly

and smooth research atmosphere.

Shinmei-sensei,

222020200000092920202020202029292929202302020000
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< MPI, Stony Brook University
Postdoctoral Associate, Nao Cai

Nearly three years have passed since my
graduation from Geodynamics Research Center
(GRC) on Sept. 2015, and I still remember the
excitements when I received the offer from

Irifune-sensei and GRC, and when I first

11

arrived at Matsuyama. I joined GRC as a three—
year Ph.D. student on Sept. 2012. That was
when I started my study and research on the
field of deep Earth mineralogy under the
supervision of Prof. Toru Inoue. During that
period Inoue—sensei offered me patiences and
professions in every aspects, which enabled
me to adapt the fresh life here so quickly,
not only in terms of study at GRC, but also
the lifestyle in Japan. My study project was
the behavior of hydrous minerals under high
pressure and temperature conditions related
to the deep Earth. 1 focused on the dense
hydrous magnesium silicates (DHMS) in the
Mg0-A1505—Si05,-H,0 (MASH) system, which led me
to the discovering of a new high pressure
hydrous phases (23 A phase), and to the
fulfillment of my PhD thesis. I also gained
lots of scientific thoughts through the group
meetings and GRC seminars and got the great
opportunities to meet seniors and peers with
interests at JpGU, AGU and
other conferences

After the graduation I came to Mineral
Physics Institute at Stony Brook University

same research

as a Postdoctoral Associate, to continue my
research in the high—pressure field. Here I
have the opportunities to further broaden my
research interests to the sound velocities
and elasticities of minerals and materials
under through  the
collaboration with my PI Professor Baosheng
Li.
thoughts here furthered my understandings on
the physical and chemical structure of deep
Earth, and have leaded me to a new area that
is very different to what I have led at GRC.

Those memories of three—year life as a Ph.D.
student in Matsuyama are still fresh as they
happened just vyesterday,
happy that I was once a member of GRC. I will
always be grateful to those GRC people that
have helped me and smiled at me. Hope we can
all meet again soon.

extreme conditions

The ultrasonic techniques and the active

and I am really
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I’m Longjian Xie,
PhD student at
Institute for

a

Planetary Materials,
Okayama University.

I am interested in
generating ultra—
high temperature
(>3300 K) in the
Kawai  type multi
anvil apparatus to

measure the physical
properties of silicate melts at deep magma
ocean conditions. Boron—doped diamond (BDD) is
the best material to reach this goal, because
it is electrical conductive,
refractory. However, it is  extremely
difficult to shape BDD due to its hardness as
a diamond. One of the solutions is to grind
the BDD into powder by using
polycrystalline diamond (NPD) mortar and then
mold BDD powder into a heater shape inside an
octahedral pressure medium. To conduct the
procedure, I applied the joint research to
PRIUS, to grind BDD in NPD mortar. Owing to
the collaboration, I succeeded to generate
temperature as high as ~4000 K by means of
the BDD powder heater.

I believe BDD is also a promising candidate
for of 1its high
electrical conductivity and hardness. I would
like to the joint research to
synthesize large block nano—polycrystalline
BDD. The use of the Micro—Vickers hardness
tester would be helpful to the
hardness of BDD blocks

I have visited GRC The
hospitality and professionalism are extremely
helpful to my fruitful and
memorable. I would express special thanks to
Prof. T. Irifune, Dr. T. Shinmei, and Dr. T.
Kunimoto for their help during my stay in GRC.
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(Okayama Univ., D2, (JSPS-DC), Longjian Xie)
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