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Message from the Director

It is my honor to take the second term of
directorship of the Institute for Planetary Materials
(IPM) from April 1, this year.

In order to make the activities at the Institute for
Planetary Materials (IPM) more visible, a biyearly
IPM News Letter was started last fiscal year. The
COVID-19 pandemic has affected various activities
on research, education, joint-use/joint-research,
outreach, etc. at IPM in the last few months. Here,
we introduce the latest information on IPM’s
activities. Your opinions and suggestions are
welcome.

Xianyu Xue

Director, Institute for Study of Planetary Materials,
Okayama University

(As of September 1, 2020)

[ Division for Basic Planetary Materials Science]

O REREVEMRITHE  Advanced Analysis of Planetary Materials
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Masami Kanzaki (Professor)
Akio Makishima (Professor)

Takuya Moriguti (Associate Professor)
Shigeru Yamashita (Associate Professor)
O HEFIYWESEF Deep Planetary Materials
Takashi Yoshino (Professor)

Daisuke Yamazaki (Associate Professor)
Noriyoshi Tsujino (Assistant Professor)

[ Division for Planetary System]

O HERREENRFSE  Planetary Geochronology

Katsura Kobayashi (Professor)
Hiroshi Kitagawa (Assistant Professor)

O HZIBIRFZEHEILSEF  Planetary Environmental Systems
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Ryoji Tanaka (Professor)
Matthew Izawa (Assistant Professor)
Chrisitian Potiszil (Assistant Professor)

Eizo Nakamura (Professor)
Takuya Kunihiro (Associate Professor)
[Division for Astrobiology]
Fluids in Planetary Systems
Xianyu Xue (Professor)

O JBRT7HRAVEAVREIE  Cross-appointed Professors
Gray Bebout (Lehigh University, USA)
Javier Martin-Torres (Lulea University of Technology, Sweden)
Martin Van Kranendonk (University of New South Wales, Australia)
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Noriyoshi Tsujino, Assistant Professor in the Division for Basic Planetary Materials Science
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I am Noriyoshi Tsujino, who joined the Institute
for Planetary Materials, Okayama University on
April 1, 2020 as an assistant professor. After
graduation of doctoral course at Tokyo Institute of
Technology in March 2012, I became a
postdoctoral researcher at the Institute for
Planetary Materials Science (Institute for Study of
the Earth's Interior) at Okayama University until
March 2020, although I visited Karato Laboratory
in Yale University for a while. Therefore, it does
not seem like a new member while I will briefly
introduce myself.

I have been conducting experimental research on
the deep Earth interior. In particular, I have
focused on the rheological properties of the lower
mantle minerals and have conducted technological
development for high pressure experiments. I
determined the crystallographic-preferred-
orientation of bridgmanite (Tsujino et al., 2016,
Nature), and I am currently endeavoring to
determine the flow law of bridgmanite. IPM has
not only Kawai-type apparatuses for high pressure
generation but also a full range of processing
machines even for cutting and polishing tungsten
carbide. I have learned the fun of developing and
improving equipment by ourselves.

In future, I would like to conduct not only
research on rheological properties of the Earth’s
mantle, but also experimental studies of the Earth’s
and planetary interior through the technological
development of ultra-high temperature and high
pressure generation. In addition, IPM is a Joint use
facility. I would like to support joint use researcher
with my knowledge and experience.
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Chrisitian Potiszil, Assistant Professor in the Division for Astrobiology
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After my PhD at Imperial College London I
started as a postdoctoral researcher at the IPM. I
set up a new astrobiology focused organic lab and
developed new analytical protocols in anticipation
for the return of Hayabusa2 samples. The
techniques I have developed include desorption
electrospray ionisation- (DESI-) and high
performance liquid chromatography-orbitrap-
mass spectrometry (HPLC-OT-MYS), gas
chromatography-mass spectrometry (GC-MS) and
Raman spectroscopy. The preparation work lead
to a publication in Geochemical Perspective Letters
concerning the effects of aqueous alteration and
mineral adsorption on free organic matter (FOM)
Murchison (CM2). Additionally, I used previously
published data to make predictions about the
abundances of organic matter in Ryugu and what
those can tell us about its formation. (published in
Astrobiology).

I have now been appointed as an assistant
professor on the tenure track scheme. My main
focus at present, is planning for the Hayabusa2
return samples from Ryugu. I have been working
to further develop both the HPLC-OT-MS and
DESI OT-MS techniques for the CASTEM system,
which will be used to analyse Hayabusa2 samples.
A particular focus of mine has been to optimise our
detection methods for biogenically important
molecules, such as amino acids, sugars and
nucleobases. Additionally, I have been working to
integrate GC-MS and GC-isotope ratio mass
spectrometry (GC-IRMS) techniques with the
workflow used to prepare samples for HPLC-OT-
MS. I hope to learn as much as possible from the
Hayabusa2 samples and better constrain the origin
and evolution of the solar system, including the
events leading to the origin of life on Earth.
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Dr. Hideharu Kuwahara
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Okayama University has created the Tenure-
track Junior Assistant Professor (Special contract
assistant professor) position in order to strength
the research activity and provide research
opportunity for young researchers, etc. In this
fiscal year, 13 outstanding young researchers were
selected for this program. Among them, we are
pleased to welcome the following three to join IPM.

My name is Hideharu Kuwahara, and I have
been appointed the current position from April 1.
I have been conducting research to elucidate how
volatile elements such as water and carbon, which
constitute life on Earth and the atmosphere and
oceans, were brought to and distributed in
planetary interiors, using multi-anvil high-
pressure apparatus. I got PhD degree from the
University of Tokyo supervised by Professor Seiji
Sugita and then moved to Geodynamics Research
Center, Ehime University as postdoctoral fellow to
collaborate with Professor Tetsuo Irifune.

The research environment at Institute for
Planetary Materials, Okayama University is
excellent, and I am grateful to Professor Yoshino,
Associate Professor Yamazaki, and Assistant
Professor Tsujino for their kind supports. Thanks
to your help, I have been able to start the
experiment smoothly. I will do my best to produce
as many results as possible during my term of
office. I look forward to working with you in the
future.
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Dr. Yuhei Umeda
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Dr. Izumi Mashino
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I'm Yuhei Umeda. I was born in Hiroshima, and
raised in Kyusyu. From this May, I started
working as a tenure track junior assistant
professor in IPM. My research interest is to
understand the planetary evolution triggered by
the high energy field generated by planetary
collisions. As a related topic, I am also interested
in the interior structures and dynamics of giant
planets, which can be examined by experimental
simulations using the shock compression method.

The shock compression method is the only
available technique to investigate such extreme
conditions (pressure>100GPa, temperature>10000
K). These experiments have been conducted with
a lot of foreign collaborators in high-power laser
facilities such as Osaka university, Ecole
polytechnique (France), and Lawrence Livermore
National Laboratory (United States) . In Misasa, I
would like to concentrate on my research, and
also enjoy hot springs and seafoods in Sanin area.

I am Izumi Mashino. I joined IPM as a tenure-
track junior in June 2020. I received both my
master and PhD degrees in science from Tohoku
University. I spent several years as a post-doctoral
researcher at the University of Tokyo and ETH
Zurich. I would like to express my thanks to
everyone who helped me return back to Japan.

My research interests are mainly focused on
high-pressure physics of Earth and planetary
materials. Especially, I am working on sound
velocity measurements of mantle minerals (6-
AIOOH, Fe-bearing bridgmanite, etc.) using
diamond anvil cells under Mbar pressure. I am
also interested in the properties of iron-bearing
silicate glasses and its spin state under high
pressure.

After spending 2 months here, I found that
Misasa is a great place to live and study. I would
like to broaden my horizons and learn lots of
different things through my research activities. I
am so excited to be working with you here!
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[Magma ocean deposited to lower-mantle:
Implication from viscosity measurement by means
of semiconductor diamond heater]

Longjian Xie (Graduate student at Earth and
Planetary Materials Science, Graduate School of
Natural Science, Okayama University; Currently,
postdoctoral researcher at Bayreuth Institute,
University of Bayreuth, Germany), Akira Yoneda
(Visiting researcher at the Institute for Planetary
Materials (IPM), Okayama University; currently,
visiting researcher at Graduate School of Science,
Osaka University) and Daisuke Yamazaki
(Associate Prof. of IPM), together with coauthors
from Japan and France, succeeded to measure the
viscosity of silicate melts up to 30 GPa and 3000
K.

Falling of metal sphere in silicate sample after
melting was monitored by X-ray imaging method.
In this study, semiconductor diamond heater was
used because of its excellent refractory and X-ray
transparency. This study was conducted at the
synchrotron radiation facilities of SPring-8
(Japan) and SOLEIL (France).

Based on the viscosity data, it was examined
whether the crystals deposited from the magma
ocean sunk or not. It was found that the crystals of
bridgmanite (the most abundant mineral in the
earth) that precipitated at a depth of 1000 km
sunk deeper. The precipitated bridgmanite
crystals formed a high-viscosity layer in the lower
mantle. The results reveal the origin of the high-
viscosity layer in the lower mantle.

Due to the results of this research, Longjian Xie
received SPring-8 User Community (SPRUC)
Young Scientist Award, and gave a remote
presentation from Germany at the SPRUC
General Assembly (September 18, 2020). The
award covers a very wide disciplines from
materials science to biology, and thus the award to
Longjian Xie is very significant to earth science
community as well.

53X Paper Information

Longjian Xie, Akira Yoneda, Daisuke Yamazaki, Geeth Manthilake, Yuji Higo, Yoshinori Tange, Nicolas
Guignot, Andrew King, Mario Scheel & Denis Andrault, Formation of bridgmanite-enriched layer at the top
lower-mantle during magma ocean solidification, Nature Communications, DOI:10.1038/s41467-019-14071-8
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[SIT25-03] Chao Liu(D5), Takashi Yoshino

The Institute is promoting graduate education
via a S5-year doctoral program as the Division for
Earth and Planetary Materials Science within the
Graduate School of Natural Science and
Technology. The program consists of two
departments: Department of Analytical Planetary
Chemistry and Department of Experimental
Planetary Physics. Qualified students are entitled
to receive financial support, in the form of
fellowship and research assistantship, for a
maximum of five years to cover their tuition fees
and living expenses. For international students,
lectures and research guidance in English are
provided as needed. The capacity for enrollment is
4 students per year and total 20 students.
Currently 11 students from 6 countries are in the
program.

To encourage student conference presentation,
the Institute created a student conference travel
grant program. The program supported the
following 4 student presentations at the JpGU-
AGU Joint Meeting 2020 Virtual during July 12-
16, 2020.

[ The effect of water on seismic attenuation of
upper mantle olivine and its implications for origin
of the sharp lithosphere-asthenosphere boundary)
There is a mechanically weak layer
(asthenosphere) in upper mantle, characterized by
low seismic velocity, high attenuation. Such
anomalies were caused by the difference of their
physical properties between the lithosphere (upper
of asthenosphere) and asthenosphere. An effect of
water on the seismic properties of olivine aggregate
in water undersaturated condition was investigated
by in situ X-ray observation using cyclic loading.
The results show water could significantly enhance
the energy dispersion and reduce elastic moduli in
a wider range of seismic frequency, which means
the sharp changes of seismic properties (velocity
and attenuation) in asthenosphere beneath the old
oceanic plate could be explained by a significant of
difference of water between lithosphere and
asthenosphere.
[SIT25-03] Chao Liu(D5), Takashi Yoshino
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[SIT25-P15] Ran Wang(D3), Takashi Yoshino
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[SIT25-10] Youyue Zhang(D4), Takashi Yoshino,
Masahiro Osako
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[SIT25-P11] Longli Guan(D3), Daisuke Yamazaki,

Noriyoshi Tsujino

[ Seebeck coefficient measurement of olivine by
dual heating system and its application to the redox
state of the subducted slabs]

In order to better understand the redox state of
the subduction zones, we measured Seebeck
coefficient of olivine (F090), the dominant phase in
the upper mantle with dual heating systems on the
6-axis apparatus at 5 GPa. The data suggest the
Seebeck coefficient is positive in sign and decreases
with temperature. The slab may influence the
redox state of the mantle.

[SIT25-P15] Ran Wang (D3), Takashi Yoshino

[Iron content induced pressure- and temperature-
dependency change of thermal conductivity of
ferropericlase: implications for mantle dynamics]

Ferropericlase, the 2nd most abundant mineral
in the Earth’s lower mantle, is important for
controlling heat flux across core-mantle
boundary. In this study, thermal conductivity and
diffusivity of ferropericlase were determined
simultaneously by combining multi-anvil
technique and pulse heating method. It was shown
that even small addition of Fe can strongly reduce
the absolute value and the pressure-, temperature-
dependence of thermal conductivity. Such high
sensitivity for Fe content suggests that the mantle
Fe could largely influence the heat transport and
temperature distribution in the lower mantle.
[SIT25-10] Youyue Zhang(D4), Takashi Yoshino,
Masahiro Osako

[ Lattice preferred orientation of akimotoite
deformed in the D111 Kawai-type multianvil
apparatus]

Akimotoite, which can exist in the Earth’s lower
mantle transition zone (MTZ), is strong elastically
anisotropic, and thus important in explaining the
seismological observations of anisotropy in the lower
MTZ. We conducted well-controlled deformation
experiments at high P-T to observe LPO of
akimotoite using D111 Kawai-type multianvil
apparatus. At 900-1300 °C, the LPO of akimotoite
reveals a basal glide on (0001). We found a strain
dependence of slip direction, which tends to
concentrate in both a-axis and <1120> direction in a
small strain whereas preferentially concentrates
more on <1120> direction with the strain increasing.
Thus, the dominant slip system of akimotoite is
<1120> (0001) at 900-1300 °C in the case of large
strain.

[SIT25-P11] Longli Guan(D3), Daisuke Yamazaki,
Noriyoshi Tsujino
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OXBFIAHFEFEDRE Voice of Joint-Use Researcher
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Prof. Baohua Zhang, School of Earth Sciences, Zhejiang University
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IPM is a Join Use/Research Center, “Research
Center for Earth and Planetary Materials Science”
designated by the Ministry of Education, Culture,
Sports, Science and Technology (MEXT), Japan
since 2010. The Institute offers joint-use/research
opportunities to domestic and overseas researchers
to access facilities and expertise for research on
analyses, high P-T experiments, etc. of
(extra)terrestrial and related materials. Starting
from the FY2019, the following five categories of
Joint Use/Research are being implemented: 1)
International joint research, 2) General joint
research, 3) Joint use of facility, 4) Workshop, 5)
Intern-type joint research

Joint Use/Research Accepted in FY 2020
The call for application was conducted twice a
year. For the first call, 48 projects, including 21
International Joint Research projects, 25 General
Joint Research projects, 1 Joint use of facility and 1
Workshop, were approved. The second call is kept
open currently in order to support
researchers/students influenced by COVID-19, and
2 projects for General Joint Research have been
approved by Sept. 1. The intern-type joint research

was unfortunately cancelled due to COVID-19.

Transport properties of
Earth materials under high
temperature and high pressure
are crucial for understanding
the state and dynamic process of the Earth's
interior in combination with other geophysical or
geochemical observations. These include electrical
conductivity, diffusion coefficient, thermal
conductivity, elasticity, rheology and so on, and
volatiles or melts have great influence on them.
Although great progress has been made over the
past few decades, there are still controversies and
discrepancies due to difficulties of experimental
techniques or analytical methods. Many
unresolved key scientific questions require an
integrated approach and concerted efforts from
multidiscipline. After completing my post-doctoral
research (2011-2014), every year I went to Misasa
to carry out international Joint research in
collaboration with Yoshino-sensei and other IPM
scientists, and have achieved fruitful results. I
really enjoyed my time in IPM, doing experiments
and enjoying the hot spring. Everyone at Misasa
has given me a lot of help and driving force.
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The Influence of COVID-19 Pandemic on Joint-use/research and Measures Taken
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Joint—use Research Resumed

The COVID-19 pandemic has had large
influence on the joint-use/research at IPM. At
the beginning of April, all categories of joint-
use/research were suspended. The Misasa
International Student Intern Program 2020
(intern-type joint research), originally planned
to be held during June 1 ~July 9, had to be
cancelled, despite large number of applications.

In mid-April, in response to the declaration of
state of emergency by the Japanese government,
Okayama Univeristy established activity
restriction policy in order to prevent the spread
of COVID-19. At one time, we were under
restriction level 3 for research and educational
activities, which significantly restricted research
activities at IPM. Currently, we are under
restriction level 1 for research and educational
activities, with research activities being carried
out while paying ultimate attention for the
prevention of spread of the virus.

In June, IPM prepared a guidline for joint-
use/research toward resuming joint-use/research
actitivities. In order to solicit opinions from the
community, we sent out a questionaire to our
joint-use researchers regarding their situation
and request under the pandemic, and also held a
urgent meeting of the Steering Committee for
Joint-use/ resaerch Center. It became clear that
many young researchers, including graduate
students, especially those in large cities such as
Tokyo have suffered largely due to lack of access
to research facilities during the pandemic, which
shed shadow on their future career. This made
us realize one again the role IPM, where it is
easier to carry out research while avoiding risk
due to inter-person contact, should play to serve
the research community during the pandemic.
There was also request for IPM to implement
remote joint-use research that does not require
travelling of the joint-use researcher to the
Institute.

From June 19, IPM resumed accepting joint-
use researchers from Japan (including
international joint-use researchers who were
staying in Japan). At the end of June, we started
the 2nd call for application for joint-
use/research, in particular to help
researchers/graduate students who have suffered
from COVID-19 pandemic. As of Sept. 10, 3
international joint researchers and 15 general
joint researchers have visited the Institute. Some
joint research without travelling to IPM (e.g.
sample analyses by IPM staff) are also being
implemented.

We are also discussing what styles of joint-
use/reseach are needed in the post COVID-19
era. We hope to continue to serve the national
and international community as a joint-
use/reseearch center.



OF7IR)—F Outreach
FIURLyHRTOAS D TV B

AREFFDFERIL 2—BIENF—LAN—EL
TZELTLSXKE NASA D/INEREARY X(Bennu)iFE
DAIYRLyHRATASTHRM 2020 £ 2 B 27 H
22:00-23:00 3£ D NHK BS 7
L7 LEBEMIOX3yy oAy
b NEXT [EORE20D5173L
FUNVALYIRBTIRE ITHE
feh, FRY 1 —B%ELH
ELELT =,

OAEEE Personnel Changes
202044818

AT T-aT7 oy IBEHELTER

ZEFER T=2T7 SV Y- TEIEELTER
2020458 1R

BREFE 727590 P2 7HHELTER
20206 A1 H

BHWDH TZaT7-+Iv - Do THHELTER

Potiszil Christian T=27-+5 v o1 EL TR
2020 %7 A 31 H

iR A SIS B

(BB RBMRXEZEERFHRERAERR HiR)

O&%1 Announcement

—EHfETEEFAERTE
BIUKRZEARNZHAER R EYERFE

WEE—ERELHEE) REEZEELFET,

20214 AR (4L EHE):
HEEEREEEEZ(THAM:
(52[E])2020 £ 12 A 17 H~18 B
H FEEARE:

(%2[E)2021 %£1 528 H~29 H

HMEARRAR—LR—DFTSBAZEN,

TV Documentary on OSIRIS-Rex Project

The OSIRIS-Rex Project by NASA to explore
the asteroid Bennu was introduced in a TV
documentary “Latest Report of OSIRIS-Rex, a
rivel of Hayabusa2” by NHK BS Premier at
22:00~23:00 on February 27, 2020. Assist.
Prof. Matthew Izawa, a team member of
the project was also interviewed.

April 1, 2020
Noriyoshi Tsujino Hired as Tenure-track
Assistant Prof.
Hideharu Kuwahara Hired as Tenure-track
Junior Assistant Prof.
May 1, 2020
Yuhei Umeda Hired as Tenure-track Junior
Assistant Prof.
June 1, 2020
Izumi Mashino Hired as Tenure-track Junior
Assistant Prof.
Christian Potiszil Hired as Tenure-track
Assistant Prof.
July 31, 2020
Takuo Okuchi (Associate Prof.): Resignation
(Current affiliation:Institute for Integrated
Radiation and Nuclear Science, Kyoto
University (Prof.))

Ph.D. student positions available

We accept applications for enrollment in the Five-
year Doctor’s Course of the Division of Earth and
Planetary Materials Science, Graduate School of
Natural Science and Technology, Okayama University.

April 2021 enrollment (4 positions):
Period for Eligibility review:
December 17~18 2020 (2" recruitment)
Submission period for application:
January 28~29 2021 (2" recruitment)

For more details, please visit the IPM webpage shown
below.
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