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28 February]

13:30-15:00 Synthests of NPD and related matertals

a
KEYNOTE: Tetsuo Iiune (R, Ehime Univ,)
Masayuki Nish GK(. H UVII-")

RF
<hikawa (Fac. Eng. & GRC, Ehvme Linns.)
17:40-18:20  Lab tour

[1 March)
8:30-10:00 Applications to ultrahigh pressure generation
KEYNOTE: Takehiko Yagi (GCRC, Univ. Tokyo)
“Takeshi Sakai (GRC, Fhime Unwv.)
Kataya Sty (KYOKUGEN, Osaka Uriv)
Florent Cocefl (CEA)

10:30-12:00 Applications to X-ray spect under pressure
KEYNOIE: ax Wilke (Inst. Ea nnu mw Univ. Potsdam )
)

14: lnl 00 Bmaxa

[2 March]
9:00-10:30 Wetw ks and ctir spphintions
(GRC Ehime Univ.)

|( L v.)
10:30-11:50 Dlsmsmeodm perspectives
KEYNOTE: Sakura Pascarelli (Mat. E treme Cond., ESRF)
Discusson
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A7 5 (Science and Technology of Nano-
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1. Synthesis of NPD and
(Chair: H. Ohfuji)
KEYNOTE: Tetsuo Irifune (GRC)

Masayuki Nishi (GRC)
Nico A. Gaida (Nagoya Univ.)
Norimasa Nishiyama (Tokyo Inst. Tech.)

related materials

15:00-15:50 Break & Poster

15:50-17:40

2. Features and physical properties (Chair:
N. Nishiyama)
KEYNOTE: Yanbin Wang (Univ. Chicago)
Tsutomu Mashimo (Kumamoto Univ.)
Hiroaki Ohfuji (GRC)
Angelika Rosa (ESRF)
Fumitaro Ishikawa (Fac. Eng. & GRC)

17:40-18:20 Lab tour

18:30-20:30 Banquet

[1 March]

8:30-10:00

3. Applications to ultrahigh
generation (Chair: Y. Wang)
KEYNOTE: Takehiko Yagi (Univ. Tokyo)
Takeshi Sakai (GRC)
Katsuya Shimizu (Osaka Univ.)
Florent Occelli (CEA)

pressure

10:00-10:30 Break

10:30-12:00
4. Applications to X-ray spectroscopy under
pressure (Chair: Y. Kono)
KEYNOTE: Max Wilke (Univ. Potsdam)
Naoki Ishimatsu (Hiroshima Univ.)
Saori Kawaguchi (SPring-8)
Christele Sanloup (IMPMC)

12:00-13:00 Lunch

13:00-14:10
5. Applications to other high-pressure
studies (Chair: N. Ishimatsu)

KEYNOTE: Yoshio Takano (NIMS)
Longjian Xie (Univ. Bayreuth)
Hiroshi Fukui (Univ. Hyogo Pref.)

14:10-15:00 Break & Poster
15:00-18:30 A visit to Matsuyama castle hill.

19:00- Unofficial dinner

[2 March]

9:00-10:30
6. New ideas and other applications (Chair:
S. Pascarelli)
KEYNOTE: Yoshio Kono (GRC)
Guillaume Morard (CNRS)
Norimasa Ozaki (Osaka Univ.)
M. Satish—Kumar (Niigata Univ.)

10:30-11:50

7. Discussion and future perspectives
(Chair: T. Irifune)
KEYNOTE: Sakura Pascarelli (ESRF)
Discussion

12:00-17:30 Excursion
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HehL T T SR ~OBE 555 (GRC)
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2/22 “Metal-silicate partitioning of carbon
in a magma ocean: Implications for the
distribution of carbon in the Earth”
Dr. Hideharu Kuwahara (JSPS postdoctoral
fellow, GRC)

48

4/12 “ Sound velocities of Al, Fe-bearing
bridgmanite in the Earth’ s lower
mantle”

Dr. Steeve Gréaux (WPI Postdoctoral

fellow, GRC)

4/26 “Elasticity of Fe-Si alloy”
Dr. Taku Tsuchiya (Professor, GRC)

5A

5/10 “Diamonds? In ultra-high-pressure
metamorphic rocks”
Dr. Hiroaki Ohfuji (Professor, GRC)

e BEDEE

“Shear localization in peridotites
and the occurrence of intermediate

55507[A]

earthquakes”
Dr. Tomohiro Ohuchi (Lecturer, GRC)
2018. 11. 30

iron
with
core

% 508 B “First-principles study of
diffusion properties
implications to inner
plasticity ”
Dr. Sebastian Ritterbex (Postdoctoral
fellow, GRC) 2019.1. 11

% 509 @] “Trial to realize semiconducting
diamond using high pressure and high

temperature technique”
Dr. Fumitaro
Faculty of Engineering,

2018. 1. 25

Ishikawa (Associate

Professor,
GRC)

%5 510 [A] “The effect of water on the elastic
properties of ringwoodite at high P
and T condition”

Dr. Wei Sun (WPI Postdoctoral fellow,
GRC) 2019.2. 1

% 511 A “In
eclogite - COH system at the upper

situ experimental study of

mantle conditions”
Dr. Nadezda Chertkova (Postdoctoral
fellow, GRC) 2019. 2. 15
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%  Magmatism of the Earth and related
strategic metal deposits 2018 SN#RE

WEED 9 H 4 A0 8 HIZNT T, rY 7T OE
27 U TR SN ZEERSE Magmatism of the
Earth and related strategic metal deposits
2018) IZBMLCEE L, SRIOHARNDDS
NN L GRC 225 544, KRR G 14, K
D 2084 TLE, B THLER
73T OEAT, I—a N IZBWTKRD
ANADZWFRAH O T L LTHL T, AA
X0 LR 0 EBEICET D HIRTH D720,
9 AICAD EFEZ M L B AR & I3RS 204
LD TF W& 2B L TH A~ AN EL
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High-pressure synthesis
pyrochlores R:Mn,0; and R,V0;
Qi Cui (D2) - Ning-ning Wang (D1)

(Chinese Academy of Sciences)

We are PhD students from the Key Laboratory
of Extreme Conditions Physics, Institute of
Physics, Chinese Academy of Sciences. Thanks
for the support from PRIUS, had an
opportunity to visit GRC for a two—week

we

collaborative study aiming to synthesize some
ferromagnetic pyrochlores RoMn:0; and R.V.0; (R
= Rare earth elements) under high-pressure
and high—temperature (HPHT) conditions.

In our previous study, we found that the
cubic pyrochlore Er:Mn:0; exhibits a large and
reversible magnetocaloric effect (MCE) near
its (FM)
transition due to a simultaneous FM ordering
of rare—earth Er’" and transition—metal Mn*

second-order ferromagnetic

localized moments [Physical Review Materials
(2017) 1, 064408]. EroMn»0;
representative example of the FM pyrochlore
oxides RoMns0;, it is of great interest to
evaluate MCE of other members of this family
and even extend to the related R,V,0; family.
Because of the relatively small ionic radii

Since is a

8

of Mn* and V* ions, most members of RoMnsO;
and R;V,0; pyrochlores can only be stabilized
under HPHT conditions. After some preliminary
experiments under 10 GPa, however, we found
that several samples such as (Gd/Tb).(Mn/V)20;
cannot be obtained in our laboratory. We thus
applied for a joint collaborative project
through PRIUS in to utilize the
advanced high—pressure facilities in GRC,
Ehime University.

During our two-week visit, we
a total of six HPHT experiments, trying to
synthesize three new pyrochlore oxides
GdoMns07 and RoV90; (R = Tb, Dy), under various
pressures from 12 to 20 GPa, and temperatures
from 1400 to 1800 °C, by using the Multianvil
apparatus (Orange—1000 and Orange—2000).
These experiments in GRC were under the
guidance of Prof. Irifune and Dr. Shinmei
with the great assistance from Dr. Youmo Zhou
and Dr. Chaowen Xu.Among the six experiments,

order

carried out

five of them were successfully completed.
Although we did not obtained phase—pure
samples according to the X-ray diffraction

(XRD), the presence of pyrochlore phase in
the XRD indicates that it is possible to
synthesize single pyrochlore phase under

higher pressure or temperature conditions.
These thus provide
important guidelines for future study. More
importantly, gained a lot of
experience on preparing the sample assembly
We look
forward to visiting GRC again in the near
future.

experimental results

we have

and using the multianvil technique.
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I worked at Geodynamics Research Center
(GRC) as a postdoctoral researcher from
August 2015 to April 2018. During my stay at
GRC, I mainly learn about the potassium,
helium and argon partitioning between liquid
melt at high
pressure, to investigate the possibility of
the Earth’s core as the reservoir for them.
All the partitioning behaviors are predicted
using the theoretical method,
estimate the partitioning coefficients as
well as the mechanisms that determine their

iron alloys and silicate

which can

partitioning behaviors. The calculations are
quite challenging, but finally, some very
interesting results are obtained with help of
Taku—sensei.

Half of a year has already passed since my
left from Japan. Writing this article brings
lot of wonderful memories back to me. Major
part of life at Matsuyama is working at office,
therefore, the first thing comes to my mind
is that GRC offers me with such an almost
perfect condition that I can concentrate on
my research, I feel quite peaceful when stay
In addition, GRC provides me
many opportunities to with
scientists world-wide, which benefit me a lot
Last but not least, people here are very nice,

in the office.
communicate

creating very friendly atmosphere I really
miss. I hope we can meet somewhere again in

the near future, by then; we can sit down,



talk, discuss and laugh like we used to do.
Another important part of life at Matsuyama
is time spent together with my sweet friends:
days we go to the Dogo—onsen and castle, join
Hanami party, see fireworks show, try so many
nice restaurants or cook by ourselves, and so
on, making my free time full of fun.

Now I am staying at University of Houston,
conducting research in learning about the
isotopic characters of Hawaii OIB. We are
trying to figure out the possible sources
that are responsible for,
geochemical processes that contribute to, the

and associated

isotopic signatures of Hawaii OIB. The whole
project just start, anyone interest in this
topic, please contact me at

zhihuaxiong. ca@gmail. com.
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< Laboratory measurements of Sound velocity
of CaSi0; perovskite and implications for the
deep mantle mineralogy

Laboratory measurements of sound velocities
of minerals wunder high—pressure provides
window into the Earth’s deep interior by a
direct comparison with the speed of seismic
passing through the
constituting mantle.
techniques,

waves materials

the Using such
we were successful in measuring
the wave properties of  (CaSiOs
perovskite (CaPv), an important mineral of
the mantle, which constitutes 7-10 vol% of

the pyrolitic mantle and up to 30 vol% of

sound

subducted basaltic rocks below ~560 km depth.

The cubic form of CaPv, which is likely to
be present in the mantle, is however only

stable at high pressure and temperature
conditions, and therefore there are no
available sample to carry out such

measurements. To get around this difficulty,
we used a CaSiO; glass rod, to synthesize CaPv
at high then subjected the
pressurized CaPv sample to synchrotron X-rays
and ultrasonic wave measurements at pressures

pressure

of up to 23 gigapascals and temperatures of
up to 1,700 kelvin, conditions similar to
those  found the
transition region (MTR),
than 600 kilometers

The results showed that ultrasonic waves,
in particular S—waves travel slower through

in lowermost mantle

at depths greater

10

cubic CaPv compared to the former theoretical
predictions. This result refutes previous
hypotheses that proposed exsolution of CaPv
in pyrolite, a hypothetical rock equivalent
to a mixture of peridotite and mid—-ocean
ridge basalts (MORB), could explain the high
seismic profiles at the bottom of the MTR,
hence suggesting the presence of different
lithologies such as those transported by the
subducted slab to the bottom of the MTR.

Pyrolite

implies that basaltic
even than
pyrolite and therefore cannot explain the
high seismic velocities of the lowermost MTR

However this also

rocks have lower velocities

along a mantle geotherm, a conclusion reached
by Kono et al. in 2011 on the basis of
velocity measurements on MORB aggregates. The
presence of harzburgite components, which
constitutes the main part of the subducted
slab then the
alternative to explain seismic observations
at depths of 520 to 660 km, as formerly
suggested by Irifune et al. in 2008.

The  subducted crust, which
constitutes the remaining part of the slab,
is likely to sink into the uppermost lower
mantle where it can explain the magnitude of
the reduction of shear velocity below 660 km
depth such as observed beneath North America.
The presence of basalt at depths 660 to 800
km have long been proposed on the basis of
the density relation between MORB, pyrolite
and  harzburgite, but they
measurements of sound velocities that allowed
to confirm this by
comparison with seismic observations.

Incidentally, this model is well consistent
in 2018, of CaPv
in a natural diamond, which provides evidence

appear as only viable

oceanic

were no

hypothesis a direct

with the recent discovery,

for the presence of oceanic crust material in
the uppermost lower mantle. It
compatible with geodynamics
calculations that predicted basalt enrichment

is also

global-scale



beneath 660 km would stabilize the subducted
CaPv,
in the lower mantle as

slab in this region. which was once
called “invisible”
this phase was predicted to have velocities
similar to those of the most abundant mineral
(MgSi0s; perovskite or bridgmanite)
holds velocities substantially lower than
those of bridgmanite at depths 660-800 km,

which should greatly contribute in tracing

in fact

the existence and recycling of the former
oceanic crust in the Earth’s lower mantle
(Steeve Gréaux)

<% Solubility behavior of §-AIOOH and € -
FeOOH at high pressures: Implication for
water transports into the deep lower manrtle
and early Mars’ interior

Water plays an important role in the Earth’s
which affects the physical and
chemical properties of the surroundings, for
instance, melting temperature, melt
composition and phase relations. The natural
occurrence of AlOOH and FeOOH are common
which has
been shown to transport hydrogen to the deep
mantle. CaClo—type & —AlOOH and ¢ -FeOOH form
solid solution at high pressures,
study for solubility behavior of this binary
system is limited. Here we determine the
phase relations in AIOOH and FeOOH binary
system at 15-25 GPa and 700-1200°C. The
analysis of XRD patterns and unit cell volume
of quenched samples show that 0 -AIlOOH and ¢ —
FeOOH form partial solid solutions over wide
pressure and temperature ranges. We found
that binary eutectic diagram is formed
without dehydration or melting below 1200 °C

interior,

oxyhydroxides at Earth’s surface,

however,

at 20 GPa. We also noticed that the change in
Al and Fe content in solid solution were more
influenced by temperature than pressure. Thus
temperature seems to play a bigger role for
partitioning of Al and Fe between & —-A100OH

and ¢ -FeOOH at least up to 40 GPa. On the
other hand, the dehydration temperatures of
both 0 - and ¢ —phases likely increase with

increasing pressure because these phases were
observed at 1240°C and 40 GPa in the previous
study. Our results suggest that CaCl.—type
hydroxides subducted into the deep mantle
form solid solution over a wide composition
ranges and it carries a certain amount of
hydrogen to deeper regions. As on Fe-rich
Mars, some evidences have shown that water
once existed on Mars surface. AIOOH and FeOOH
present in hydrous crust may tectonically
embedded and subducted into the deep interior.
Therefore, 0 -A1I0OOH and &-FeOOH solid
solution is expected to transport hydrogen to
the Earth’s lower mantle and even to Fe-rich
Martian core in the cold subduction region,
broadening our knowledge to model geodynamic
process associate with deep water cycle in
the Earth and Mars. (Chaowen XU (D1))
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I first heard about PRIUS back in 2012,
when Sakura Pascarelli (scientist in charge
of the dispersive X-ray absorption beamline
at the European Synchrotron Radiation
Facility, Grenoble, told me that
Professor T. Irifune was planning to create
it at the GRC. Sakura informed me that this
program would offer the opportunity to have
access to nano—polycrystalline diamond anvils

France)

synthesized at GRC. I was very interested, as
these anvils offer the possibility to record
absorption spectra of samples
in diamond anvil cells with no

X-ray
compressed
parasitic signal due to the anvils

At that time I was struggling to interpret
the X-ray diffraction signal of
compound synthesized under high pressure, and

a new
I needed some additional data to evidence a
been formed.
with
geometry adapted to this compound and I could
it under 80 GPa with X-ray
absorption spectroscopy at the Xenon k-edge
(around 34 keV),

new bonding that may have

Professor Irifune sent us anvils

characterize

an energy which is not

12

accessible with F o "':.,‘
A'.’“ H

conventional single e

crystal diamond '

anvils. This way we

could show that
xenon oxides formed
under this pressure,
and they were later

shown to be stable

with ab initio

calculations &
(Dewaele et  al., -

2016a). I  also % —
noticed the good

which
did not break even after use under high load.

mechanical behavior of these anvils,

Later, 1 applied for another support by
PRIUS and got new anvils for a project on
Zirconium pressure—induced phase
formation studied with time-resolved X-ray
et al.

trans—

absorption (Dewaele

2016b). This research would not have been
possible without
diamond anvils

I am grateful to Professor Irifune and to
the scientific staff at GRC for establishing
and sustaining the PRIUS program, which
provides a major service to the high pressure
community worldwide.
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