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Message from the Director

Just when you thought that the abnormal
situation caused by the corona pandemic had
calmed down to a moderate extent, Japan was
hit by a heat wave, and operational risks such
as soaring prices, soaring utility costs, and an
increase In personnel costs came one after
another. In the current situation, it is difficult
to predict the future, and strategic initiatives
are required. Aiming for further development of
the research institute, it is required to actively
tackle issues that will develop into a better
future. Building on the strengths of the basic
scientific research that has been promoted so
far at the institute, we will conduct material
science research aimed at mankind's
advancement into space, and the
implementation of global environmental issues
in society. To create new possible fusion fields,
we are promoting the strengthening of the
system through human resources. By hiring
promising young researchers, we hope to
gradually rejuvenate our organization and lay
the foundations for our research institute 10 or
20 years from now. Due to the reorganization of
the Graduate School, the 5-year doctoral course,
which was an independent major, was changed
to a special course in the newly organized
Graduate School after the students enrolled in
2022. We are currently developing the system,
but one student has already enrolled in this
special course in April. Although all of the
students were not Japanese students, we would
like to actively recruit Japanese students to
boost Japanese academia. This year, we
resumed the international internship program,
which had been canceled due to the corona
crisis, and 8 students participated, and the
atmosphere of the institute has come alive.
Through the activities of the Joint
Usage/Research Center, we would like to
continue to promote not only planetary science
but also interdisciplinary research, and
contribute greatly to Japanese academia.

Takashi Yoshino
Director, Institute for Study of Planetary
Materials, Okayama University
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Organization (As of September 1, 2023)

Research Divisions
[Division for Basic Planetary Materials Science]
Advanced Analysis of Planetary Materials

EULTEELEAHTT,

Masami Kanzaki (Professor)

Akio Makishima (Professor)

Takuya Moriguti (Associate Professor)

Shigeru Yamashita (Associate Professor)
Deep Planetary Materials

Takashi Yoshino (Professor)

Daisuke Yamazaki (Associate Professor)

Takayuki Ishii (Associate Professor)

Izumi Mashino

(Woman Tenure Track Assistant Professor)

[Division for Planetary System]

Planetary Geochronology

Katsura Kobayashi (Professor)

Hiroshi Kitagawa (Assistant Professor)
Planetary Environmental Systems

Takuya Kunihiro (Associate Professor)

[Division for Astrobiology]

Fluids in Planetary Systems
Xianyu Xue (Professor)
Astrobiology
Ryoji Tanaka (Professor)
Matthew Izawa (Associate Professor)
Chrisitian Potiszil (Assistant Professor)

Featured Researchers

Takayuki Ishii (Associate Professor)

I am Takayuki Ishii. I joined Institute for
Planetary Materials at Okayama University
as an Associate Professor this April. Before I
came here, I conducted research for 8 years in
total at Bayerisches Geoinstitut, University of
Bayreuth, Germany, and at Center for High
Pressure Science and Technology Advanced
Research, China, after receiving my PhD
degree from Gakushuin University. I have
focused on developments of multi-anvil
technology and their geoscientific applications.
I believe that one of my main roles is to
breathe fresh air into the institute and further
revitalize it by utilizing my international
connections and experience.

I feel that the institute with rich nature and
calm atmosphere is a suitable place for
research. I hope to further improve myself as
a researcher while watching my son grow up.
I am looking for students and postdocs.
Collaborative research is also welcome. Please
feel free to contact me if you are interested.
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Featured New Students

Thakidiyilputhuparambu Saji
Satheesh (Entered April 2023)

I am TS Satheesh, from India. I joined at
Institute for planetary materials IPM) as a
masters student (first half of PhD) in April
2023, under the supervision of Prof: Takashi
Yoshino. I am a student who passionat about
Physics and Mathematics, and also the
applications of these to solve many
fundamental questions in Planetary science.
That is why I chose high-pressure material
science as my starting point of research
carrier. Previously (2022-2023) I worked on
U-Pb geochronology of detrital zircons from
Kaladgi Basin, at National Center for Earth
science stuidies (NCESS), India as a lab
attendant in Solid Earth Research Group
(SERG). Here at IPM I am working on ultra-
high-pressure-temperature experiments to
determine the partitioning behaviour of
highly siderophile elements between metal
and silicate.

Alumni

Kucukarslan Nurcan,

(Completion of five-year PhD program in

March 2023)

I am Nurcan Kigiikarslan from Turkey. I
received my PhD in March 2023 from IPM. My
thesis is about the geochemistry of iron-rich
stones from Kaman-Kalehoyliik in Anatolia
[Early Bronze Age (EBA) and Middle Bronze
Age (MBA)]. The stones were excavated with
iron artifacts. I applied the comprehensive
analytical techniques (optical and electron
microscopy and mass spectrometry) to the
stones. These data indicated that they were
sourced locally. These findings suggested that
the ancient metalworkers achieved iron
smelting during the EBA, and improved
smithing skills at the MBA. During my
research, my professors, lab technicians,
and colleagues always encouraged me to
learn the fundamentals of geochemistry and
the use of data from different perspectives.
Besides hard works, the life in Misasa is so
peaceful and enjoyable. That was the
scenery, which welcomed me every day
when I was going to the lab, and it was
always beautiful in every season.
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Fig. 1. (a) An optical image of an entire view of the particle. (b)
A back-scattered electron image of a cross section of the
particle. Several pm to 10’s of pm-sized carbonates, Fe-oxides,
and Fe-sulfides are widespread in the phyllosilicate-
dominated matrix.

Research Topics

How were amino acids, one of the key
building blocks of life, formed before the
origin of life on Earth? Tiny particles from
the asteroid Ryugu help answer this
question (Potiszil Christian)

We analysed several Ryugu asteroid
particles and determined their amino acid and
mineral abundances. While it was found that
the particle A0022 contained a high
abundance of the amino acid dimethylglycine
(DMG), the particle C0008 did not contain
DMG above detection limit. Meanwhile, the
ratio of B-Alanine to glycine (also amino acids)
was higher for A0022 than for C0008. This
ratio is indicative of the extent of aqueous
alteration experienced by planetesimals.
Accordingly, it was hypothesised that a
reaction related to higher levels of aqueous
alteration in A0022 may responsible for the
differences in DMG between A0022 and C0008.

A higher abundance of secondary minerals
(formed by aqueous alteration), including
carbonate, was observed in A0022, relative to
C0008. The high abundance of carbonate
suggested the accretion of more CO or COz ice
within the planetesimal region where A0022
was altered, compared to C0008. Together
these observations suggested that more water
ice was present in the precursor of A0022
compared to CO008, supporting the idea that
A0022 experienced higher levels of aqueous
alteration.

The Eschweiler—Clarke reaction is used to
commercially produce DMG. This reaction
requires the interaction of glycine with formic
acid and formaldehyde in water. Glycine,
formaldehyde and formic acid are present in
comets and were thus likely present in the
planetesimal  precursors of  asteroids.
Therefore, the Eschweiler—Clarke reaction
operating in the precursor of A0022 could
explain the high level of DMG and lower
abundance of glycine in A0022, compared to
C0008.

Overall, the findings of the study indicate
that slight differences in the conditions
present during aqueous alteration on
planetesimals can have big effects on the end
abundances of amino acids. Some amino acids
can be destroyed and others created and this
will affect the availability of amino acids at the
origin of life on Earth.

Reference: C. Potiszil et al., 2023. Insights into the formation
and evolution of extraterrestrial amino acids from the
asteroid Ryugu. Nature Communications, 14, Article number

1482, doi: 10.1038/s41467-023-37107-6
4
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Fig. 2. Comparison of experimental measurement results of
this study and seismic observation results. The difference in
frequency dependence of the attenuation between the
asthenosphere and the lithosphere can be explained by the
presence of water in the asthenosphere.
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Effect of water on seismic attenuation of
the upper mantle : Plate motion is driven
by water in the asthenosphere of the
mantle (Takashi Yoshino)

Plate tectonics is a unified theory that
explains various activities observed on the
Earth's surface, such as mountain building,
earthquakes, and volcanic activity. However,
the reasons that allow the oceanic lithosphere
to move smoothly relative to the underlying
asthenosphere are still poorly understood. In
this study, we used beamline BL04B1 of
SPring-8, a large-scale synchrotron radiation
facility capable of reproducing seismic waves
passing through peridotite under conditions
of upper mantle pressure equivalent to a
depth of about 90 km by forced oscillation
experiments. We have successfully
determined the anelastic properties of fine-
grained olivine aggregates over a wide
frequency range as a function of water
content. The experimental results revealed
that the attenuation peak appears at high
frequencies under the hydrated mantle
condition, and that the frequency dependence
of attenuation becomes smaller when the
asthenosphere contains water (Figure 2).
This allowed the presence of water in the
asthenosphere to explain both the abrupt
drop in shear wave velocity at the oceanic
lithosphere—asthenosphere boundary and the
frequency-independent damping in the
asthenosphere beneath the old oceanic plate.
Our results show that water exists only in the
asthenosphere,which has retained about 100
ppm by weight of water throughout Earth's
history. Partial melting near the mid-ocean
ridge creates a contrast in water content
between the lithosphere and asthenosphere,
and it is thought that the plate moves
smoothly over the boundary. The results of
this research were published in the American
scientific journal "The Proceedings of the
National Academy of Sciences" on July 31.

Reference: C. Liu, T. Yoshino, D. Yamazaki, N. Tsujino, H.
Gomi, M. Sakurai, Y. Zhang, R. Wang, L. Guan, K. Lau, Y.
Tange, Y, Higo, 2023. Effect of water on seismic attenuation
of the upper mantle: the origin of the sharp lithosphere—
asthenosphere boundary. The Proceedings of National
Academy Society, 120, €2221770120. doi:
10.1073/pnas.2221770120
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smoker

How does asbestos inhalation lead to
cancer? Small mineral growths on asbestos
fibres in the lungs may provide the answer

(Tak Kunihiro)

Inhalation of asbestos fibres is known to be
associated with malignant mesothelioma
(MM). Once the fibers are inhaled into a lung,
they accumulate an Fe-rich coating,
consisting of ferrihydrite. Together the Fe-
rich coating and the asbestos fiber are termed
an asbestos ferruginous body (AFBs). We
investigated the structure of AFBs by
transmission electron microscopy. The AFBs
were composed of tiny sphere like materials
that were rich in Fe. The AFBs from lungs of
smokers and non-smokers show different
morphologies; the smokers had smaller and
more dense AFBs, than the non-smokers
(Figure 3). A possible explanation for this is
that cigarette smoke provides a steady source
of Fe to smoker’s lung. For non-smokers the
Fe availability likely fluctuates, and this
leads to larger more porous AFBs.

We proposed the scenario for the formation
of AFBs. The body's immune response to
foreign objects 1s to engulf and break them
down with certain chemicals, such as
enzymes. Macrophages are the white blood
cells responsible for this process, but they
cannot break down the asbestos fibers and
are not big enough to fully engulf them. As a
result, the macrophages die on the fiber.
AFBs may grow by accumulation of ferritin
spheres engulfed by macrophages before they
died.

Radium was found to be present at
heightened levels in AFBs and Fe-rich
materials are particularly could at adsorbing
Ra. Radium decays and releases ionizing
radiation, which can damage cells and DNA.
Therefore, the AFBs may act like a sponge for
radioactive elements present in the
atmosphere or ground water and their
radiation may be the cause of MM.

Reference: M.-L. Avramescu, C. Potiszil, T. Kunihiro, E. Nakamura,
2023. An investigation of the internal morphology of asbestos
ferruginous bodies: constraining their role in the onset of malignant
mesothelioma. Particle and Fibre Toxicology, 20, Article number 19,
doi: 10.1186/s12989-023-00522-0
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Fig. 3. The internal morphology of a selected AFB from (a)
smoker and (b) non-smoker patients involved in the study.
A number of very small sphere-like objects can be seen to
compose the internal morphology of the AFB.



OHENA « HFARNREE
O

XEVEMFATIE. 2 4 BhEEHEIC SV TR
4 FLYHEEFIA - HERENS [REYERZEMH
FHR ] & U TXERFERENSRESNTVET,
ERADOHTEE - FEICH U, HEFANE T D58
MRRIEFRADEES E ZNICHES EMTEREL.
HKERERVEEMEORESNTRUREREBR
EREDFEEMFBEULARZTHEELTLET, L
T 5 DDA EREREL TLET,

1) EFEHERHE

2) —MHEFFE

3) EfEHEFIA

4) =03y

5) A4 8 —y TRIHEZE

00202 3FEHRIRR

2023 FEDHRAMA - HEMERRESES. |
H - BEAICO T TITONTVET . /ERDFKFRICEK
SRMEDEN AARAR Y W TMDHT - RERZEA
179 B TOREEABEICLTLET, 9 B 1 B
RTC 44 RE(ERHEME 13 #F. — AR 24
. RBEHEEFA 24, 1 25—y TRHER
R SHDREINTNET,

O HERBHAREDIEST

TFIF Zfic HIR BLRFPMHARL
REEmERNZZE (B

(2023 & HBENABHRSE)

2020 FEH 5 DHFAMFE T
[F. HEREDORERDMEICE
ITEIMREEBL TVET,
THAKIZREZERICH VT,
® FRNERE - EALTH
o\ AEACHRUL. T5ICH

| XEDEBECHEIRE. X
EANEHRRULTVWEETD,
Dzt MRRECFRARE FRE DRI OB
DMEMBEEZFT . TDLDQNKREKTIE, X
BLIARES<KERDEN - BEFRHFICEVWTEHEAER
MEDNETUREEZONET T, HAIE. EX Y
V)oY —BREEBEERAVTNKERBRETD
BERETV, 7 - YU NUAEHERY I 70
7

Joint Usage/Research Program

Introduction

The Institute for Planetary Materials has
been certified by the Minister of Education,
Culture, Sports, Science and Technology as a
joint use and joint research center “Planetary
Materials Science Research Center” since
2022 in the 4th Medium-Term Plan. The
Institute offers  joint  usage/research
opportunities to domestic and overseas
researchers to access facilities and expertise
for research on analyses, high P-T
experiments, etc. of planetary and related
materials. The following five categories of
joint usage/research are being implemented:
1) International joint research, 2) General
joint research, 3) Joint use of facility, 4)
Workshop, 5) Internship-type joint research.

Projects Accepted in FY2023

The call for applications was conducted
twice a year also in FY2023. In addition to
onsite joint research, remote collaborative
research without traveling is also possible. As
of September 1, 2023, 44 projects, including 13
International Joint Research projects, 24
General Joint Research projects, 2 Joint use of
facility, 5 Internship-type joint research were
accepted.

Featured Joint-Use Researchers

Hidenori Terasaki, Professor, Faculty
of Environmental, Life, Natural Science
and Technology, Okayama University
(Joint Researcher in FY2023)

In our joint research from 2020, we study
differentiation processes in planetesimals. In
early solar system, dust accreted together and
coalesced to form planetesimal and then the
planetesimals grew to planetary embryos and
to planets. These small bodies are direct
building blocks of the planets. In some of the
small bodies, internal differentiation is likely
to proceed in the P-T conditions which are far
To
clarify the core-mantle differentiation and the

from the conditions of planet interiors.

core solidification processes, we carried out
percolation experiments at the condition of
planetesimal interiors using piston-cylinder
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Featured Video

Please visit our YouTube channel!

apparatus. Students (photo) really excited to
perform experiments and measurements using
various instruments at IPM. We greately
appreciate IPM staff for their valuable advices
and technical supports. After the experiments,
I always enjoy taking bath in Kawaraburo
bath) with thinking
ancient times of solar system.

(river-side open-air

News

Report on the JpGU2023 booth

We ran a special exhibition booth at Japan
Geoscience Union Meeting 2023 held for six
days from May 21st to May 26th at Makuhari
Messe, Chiba city in order to promote our
institute to the younger generation. At the
booth, we introduced our research, education
and life in Misasa, and exhibited mantle
minerals and mineral treasure hunt. We had
approximately 360 visitors, which were mainly
undergraduate and graduate students. We
were pleased to see more visitors to our booth
than we had expected, and the exhibition
ended with a great success. We sincerely
appreciate everyone who came to see our booth

and/or supported us regarding running the
booth.
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Misasa International Student
Internship Program has resumed after
four years

Misasa International Student Internship
Program was held from July 4 to August 8,
2023. This program has been held annually
since 2005, but due to the spread of COVID-19
pandemic, it was postponed after 2020. 8
students from 7 countries, ranging from 3rd
year undergraduates to 2nd year masters
students, stayed at IPM for 6 weeks, and
worked with our staff on 5 research projects,
including chemical analysis of carbonaceous
chondrite meteorites, measurement of physical
properties of high-pressure minerals, etc.
Although in the midst of hot weather, the
research activities were stimulating in an
Iinternational atmosphere, and the participants
were able to enjoy the science.

The participants also enjoyed the summer in
Japan by visiting nearby sights and the "Curie
Festival," a summer festival held in the Misasa
Spa area on the weekends.

Outreach

Facility tour by the National Institute of
Technology, Yonago College

On July 26, 2023, 38 elementary and junior-
high school students in Tottori visited the IPM.
The
Kobayashi about the researches in IPM and

students were lectured from Prof.
operated an electron microscope to observe
Ryugu particles. This visit was held as a course
“Fostering young researchers from Tottori”
organized by the National Institute of
Technology, Yonago College (KOSEN), and
supported by the program of Japan Science and
and

Technology Agency “Japan Science

Technology  Agency's Fostering  next-

generation scientists”.
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https://www.elst.okavama-u.ac.jp/admission/

Although it was only a short visit, we believe
that this visit was a valuable opportunity for
the next generation to learn the advanced
materials science.

Announcement

Graduate School of Environmental,
Life, Natural Science and Technology
will be established

Okayama University has reorganized and
integrated the Graduate School of Natural
Science and Technology and the Graduate
School of Environmental and Life Science in
April 2023, and established the Graduate
School of Environmental, Life, Natural
Science and Technology. The Graduate School
of Environmental, Life, Natural Science and
Technology which is based on the School of
Science, the School of Engineering and the
School of Agriculture as its foundational
undergraduate schools, will have one division
- the Division of Environmental, Life, Natural
Science and Technology - and will introduce a
degree program system in order to train
diverse human resources who can respond to
broader social needs and solve problems
across various boundaries and barriers by
integrating and deepening "knowledge and
technology of fundamental science and
applied engineering" with "new academic
systems on environmental issues and food
problems".

For latest information about call for
students, please visit the following website:

https://[www.elst.okavama-u.ac.jp/admission/
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Call for Application for FY2023 Joint
Usage/Research
We invite applications for the FY2023 Joint
Use/Research at the Institute for Planetary
Materials (IPM), Okayama University,
which is open twice a year.

Application types:

1) International joint research

2) General joint research

3) Joint Use of facility

4) Workshop

5) Internship-type joint research.

Research Period: April 2023 — March 2024
For details, please visit the following
website: https//www.misasa.okayama-

u.ac.jp/jointuse/index E.php

*The recruitment of the internship-type
joint research for FY2023 has already
been closed.

Personnel Changes

March 16, 2023
Dr. Zhao Bin hired as Postdoctoral
Fellow.

April 1, 2023
Dr. Takayuki Ishii hired as an associate
professor.

Dr. Zhang Youyue hired as a
Postdoctoral Fellow.
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TEL : 0858-43-1215 (££%)
FAX : 0858-43-2184

FILKEREMERZEPT  Institute for Planetary Materials, Okayama University
T682-0193 REXEERAE=FARTILH 827

827 Yamada, Misasa, Tottori 682-0193 Japan
TEL : +81-858-43-1215
FAX : +81-858-43-2184

WEB : https://www.misasa.okayama-u.ac.jp/
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