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Message from the Director

Two years have passed since I was appointed
as the director of the institute, and this year
marks the start of my second term. The seeds
planted in the first term have gradually begun
to sprout, and from 2024, the Institute for
Planetary Materials has been reorganized into
three divisions. The Division of Planetary
Surface Environment was newly established
with the aim of contributing to human society
through social implementation of material
science for planetary exploration and human
space advancement, and global environmental
issues. Professor Kameda and Associate
Professor Ruj, who took up their posts in
January, are working hard to get this new
division on track, creating a new whirlwind at
the institute. In addition, the division 1is
currently recruiting one professor and one
associate professor, and has entered the stage
of solidifying its structure so that it can grow
into a leading institute for planetary
exploration and human space advancement.
Coincidentally, Okayama University has been
selected for the J-PEAKS program, and the
IPM is part of the Institute for Advanced
cutting-edge studies, playing a leading role in
research as a research university. With the
support of the university, we are steadily
proceeding with the introduction of a planetary
surface environment simulator, a hyperspectral
camera, and a low gravity device as the
highlights of the new department. These will be
opened to a wide range of users regardless of
field as new core equipment at the joint use
joint research center. We plan to introduce
them within the next fiscal year, so please let
us know if you are interested. The IPM will
strive to provide a place for science that can
inspire dreams and hopes in this world where a
sense of stagnation is floating around. We hope
to hold an international symposium in March of
next year to promote the new development of
the institute both  domestically and
internationally.

Takashi Yoshino
Director, Institute for Planetary Materials,
Okayama University
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Organization (As of October 1, 2024)

Research Divisions

Division for Planetary Materials Experimental Physics

Takashi Yoshino (Professor *

Xianyu Xue (Professor)

Director)

Daisuke Yamazaki (Professor)
Shigeru Yamashita (Associate Professor)
Takayuki Ishii (Associate Professor)
Izumi Mashino

(Woman Tenure Track Assistant Professor)
Nozomi Kondo (Asst. Prof. Specially Appointed)
Bin Zhao (Asst. Prof. Specially Appointed)

Division for Planetary Materials Analytical Chemistry

Katsura Kobayashi (Professor *+ Vice Director)
Ryoji Tanaka (Professor)

Takuya Kunihiro (Associate Professor)

Christian Potiszil (Associate Professor)

Hiroshi Kitagawa (Assistant. Professor)

Eloise Brown (Asst. Prof. Specially Appointed)

Dilan Ratnayake (Post-doctoral researcher)

Division for Planetary Surface Environment Scinence

Jun Kameda (Professor + Vice Director)
Akio Makishima (Professor)

Takuya Moriguti (Associate Professor)
Trishit Ruj (Associate Professor)

Matthew Izawa (Associate Professor)

Division for Super Technicians

Tsutomu Ota (Chief Super-technician)
Masahiro Yamanaka(Chief Super-technician)
Daijyo Ikuta (Super-technician)

Chie Sakaguchi (Lab-technician)

Featured Researcher

Dilan Ratnayake
(Post-doctoral researcher)

I completed my Doctor of Philosophy at this
institution in 2024 (March) and am currently
conducting post-doctoral research. My areas of
research  interest are  astrobiology and
geochemistry. During my PhD, I evaluated the use
of 1isotope signatures as biosignatures and
developed methodologies for isolating elements
using minimal sample amounts for precise
measurement of isotope signatures. Currently, I
am trying to understand the link between the
geochemical and biological evolution on ancient
Earth, particularly focusing on the evolution of
biological nitrogen fixation in cyanobacteria and
its potential correlation with creating an oxidizing
atmosphere (~2.4 Ga). For this, I conduct bacterial
culture experiments together with theoretical
calculations. Concurrently, I am exploring how
UV-C irradiation can yield vital nitrogenous
nutrients in the Archean Ocean using a custom-
built UV irradiation chamber. In the future, I aim
to further my research career as a biogeochemist to
understand the origin and evolution of life in
extreme environments.
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Featured New Students

Ren Kito
(Entered on April 2024)

I am Ren Kito. I joined at Institute for
Planetary Materials at Okayama Unibersity
as a master's student. I am conducting in-
depth research under the guidance of
Associate Professor Trishit Ruj, focusing on
the aqueous environment of ancient Mars. It
is widely believed that ancient Mars once had
a vast ocean. The primary goal of my research
is to reconstruct how much water this ocean
contained, as well as to determine when and
how it eventually disappeared. Therefore, 1
analyze deltaic landforms wusing remote
sensing techniques and flume-tank
experiments. I feel that the nature of Misasa
and the cozy environment of IPM make it very
comfortable place to do research. Moreover, it
is possible to see the Milky Way and Mars in
the night sky at Misasa. Whenever I look up
at the night sky and see Mars, I feel excited
that I am studying such a distant planet.

Takaki Sako
(Entered on April 2024)
Hello, I am Takaki Sako, Now, I am
conducting research on the geology of Mars
under the guidance of Associate Professor
Trishit Ruj. What kind of image do you have
when you hear the word "Mars"? Many people
may have the impression that it is a red and
dry planet. Actually, "]

there is "ice
underground on mid to high latitude. This ice
is expected to be used as a water resource for
future human missions. So, it is essential to
understand the detailed distribution. Hence, 1
am estimating the distribution of ice on Mars
by examining the distribution of periglacial
landforms (mainly polygonal landforms)
formed by the melting and freezing of ice.
Additionally, I have also been focusing on
polygonal landforms formed by the
evaporation of liquids. I am conducting
research on the possibility of the existence of
liquids on Mars.
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Takumu Chijiiwa
(Entered on April 2024)

My name is Takumu Chijiiwa, and I am
from Hyogo, Japan. Since April of this year, I
have been a master's student at the Institute
for Planetary Materials, Okayama University.
I am affiliated with the newly established
Division for Planetary Surface Environment
Scinence, where I am conducting research
under Associate Professor Trishit Ruj. Before
enrolling here, I was at Kochi University,
where I researched the possibility of liquid
brine on the Martian surface using remote
sensing analysis. Currently, I am conducting
experiments  using  infrared  spectral
measurement devices to recreate Martian soil,
aiming to verify the presence of brine on Mars.

The institute has a wide range of
spectrometers and X-ray analytical
equipment. In addition, many faculty

members are experts in these fields. This
environment is ideal for my research, and I
am truly grateful for this opportunity.

Jinze He
(Entered on April 2024)

My name is Jinze He, and I am from China.
In April 2024, I joined the Institute for
Planetary  Materials (IPM), Okayama
University as a master’s student (the first half
of a PhD program) under the supervision of
Associate Professor Takayuki Ishii. I
graduated with a bachelor's degree from the
College of Earth Science at Jilin University,
China. Then from 2022 to 2023, I studied and
trained in the basic skills of using a multi-
anvil large-volume press at the Synergetic
Extreme Condition User Facility (SECUF),
Jilin University. Currently, at IPM, my
research focuses on the physical and chemical
properties of the calcium ferrite-type phase
minerals under high pressure. High-pressure
experiments are incredibly fascinating, and I
hope to further hone my skills here.
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Alumni

Longli Guan
(Completed five-year PhD program in March 2023)

I am Longli Guan from China. I received my
PhD in March 2023 from IPM. During my PhD,
I studied the rheological properties of mantle
minerals through high-pressure and
temperature deformation experiments. In IPM,
D111-type apparatus is a newly developed high-
pressure deformation apparatus, that has
overcome long-term technical challenges. By
using this apparatus, I performed experiments
on akimotoite and bridgmanite at the condition
of the lower mantle transition zone (LMTZ) and
lower mantle, respectively. I provided
significant implications for the origin of
observed seismic anisotropy and mantle flow
directions in the LMTZ and constrained the
viscosity of the Earth’s lower mantle,
respectively. I would like to thank Yamazaki-
sensel and Tsujino-sensei, for their special help
in my research. The life in Misasa is so peaceful
and enjoyable. I had a wonderful and
unforgettable experience both in research and
life. Thanks to everyone in Misasa. I feel very
lucky to be there.

Joint Usage/Research Program

Introduction

The Institute for Planetary Materials has
been certified by the MEXT 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, and 5) Internship-type joint
research.

Projects Accepted in FY2024

From FY2024, the recruitment for all
categories 1s conducted once a year.
Nevertheless, for urgent cases, application may
be accepted any time. In addition to onsite joint
research, remote collaborative research without
traveling is also possible. As of October 1, 2024,
70 projects, including 31 International Joint
Research projects, 30 General Joint Research
projects, 3 Joint use of the facility, and 6
Internship-type joint research were accepted.
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Fig. 1. Mn-Cr isochron diagram of Ryugu bulk samples.

Research Topics

An accurate aqueous alteration age for the
progenitor body of the asteroid Ryugu

The analysis of samples returned from the
C-type asteroid Ryugu has immensely
advanced our knowledge of the evolution of
early solar system materials. Accurate
chronological data of the progenitor body of
the asteroid Ryugu 1s an important
parameter for understanding the evolution of
planetesimals in the outer protoplanetary
disk. Three papers have so far reported
aqueous alteration ages for the Ryugu
progenitor body via the Mn-Cr method for
carbonates using SIMS as 5.2, 2.6, and 0.0 -
0.5 Myr after the formation of CAI. The
difference in ages reported could be due to the
different matrix effect correction procedures
used for SIMS analysis, so no age consensus
was obtained. We determined the aqueous
alteration age of Ryugu particles using the
Mn-Cr system of bulk samples by TIMS.
Except for one sample containing a
significant amount of phyllosilicate nodule,
all other eight samples positively correlated
between 55Mn/52Cr and €53Cr values (Fig. 1).
Petrographical data show that the aqueous
alteration process caused the Mn/Cr
fractionation of these eight samples. Thus,
the aqueous alteration age of the Ryugu
progenitor body was determined as 4.13
+0.62/-0.55 Myr after the formation of CAI.
The mean 5Mn/2Cr and 54Cr values and
initial £53Cr values of the Ryugu samples are
higher than any carbonaceous chondrite
samples, implying that its progenitor body
formed from the least thermally processed
precursors in the outermost region of the
protoplanetary  disk.  Comparisons  of
chromium and oxygen isotopic data between
Ryugu and carbonaceous achondrites
indicate the existence of large variations in
ice/dust ratios in the outer protoplanetary
disk over a few Myr after CAI formation.

Reference: Tanaka et al. (2024) Unraveling the Cr isotopes
of Ryugu: an accurate aqueous alteration age and the least
thermally processed solar system material, The
Astrophysical Journal, 965, 52, 10.3847/1538-4357/ad276a

(Ryoji Tanaka)
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News
Misasa Brainstorming has held

On March 7 and 8, 2024, as part of efforts to
achieve world-class organic collaboration
among the four institutes that make up the
Institute for Advanced cutting-edge studies
(Institute for Planetary Materials, Institute of
Plant Science and Resources, Research
Institute for Interdisciplinary Science, and
Research Institute for the Dynamics of
Civilization), we invited Professor Tomohiro
Usui of JAXA, Professor Makiko Otake of the
University of Aizu, and Researcher Atsushi
Iriki of RIKEN to hold the "Misasa
Brainstorming" at Hotel Brannard in Misasa
Onsen, where various researchers and
engineers related to the Space Strategy Project
lived and ate together, shared seeds and ideas,
and created "mew combinations." With the
university president Nasu, researchers from
completely different fields of expertise were
able to actively exchange in a friendly
atmosphere with space as the keyword. New
ideas for interdisciplinary research were
discussed, and it was shared that the exchange
meetings will continue in the future.

(Takashi Yoshino)

Outreach

Report of our exhibition booth at JpGU
Meeting 2024.

Continuing from
last year, we ran a
special exhibition
f booth at the Japan
Geoscience Union
Meeting 2024 held
for six days from May
26 to May 31 at Makuharl Messe, Chiba. This
year, we also introduced our research,
education, and life in Misasa, and exhibited
mantle minerals and a mineral treasure hunt
at our booth. We had about 450 visitors, more
people visiting our booth than last year, and it
ended in great success. The visitors were
mainly high school students, undergraduates,
graduate students, foreign students, and also
researchers. Especially this year, many more
high school students wvisited our booth
compared to last year. We sincerely appreciate
everyone who came to see our booth and/or
supported us regarding running the booth!
(Izumi Mashino)
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Misasa International Student
Internship Program (MISIP) has held

MISIP is an internship-type joint research
program of the Joint Use/Research Center for
Earth and Planetary Materials Science and is
open to third- and fourth-year undergraduate
students and first- and second-year master's
students. This program aims to allow students
to experience the world’s leading research
activities by joining research projects at the
IPM and building an international network,
understanding other cultures crossing the
border through sharing accommodation at the
Misasa guest house. This is 17th year of this
program and has received 160 applications. We,
then finally selected ten students from seven
countries and hosted them from July 2 to
August 8 for a 6-week span. The research
activities were stimulating in an international
atmosphere, and internship students proudly
presented the results of their research at the
symposium. The participants also enjoyed the
international interaction while visiting nearby
sights and climbing Mt Daisn.

(Takuya Kunihiro)

Facility tour by the National Institute of
Technology, Yonago College.

On July 31, 2024, 27 students at elementary
and junior high schools in Tottori prefecture
visited IPM. The
interested in the laboratory work for magma

students seem to be
magma-forming process after the lecture on the
science of magma by Assoc. Prof. Yamashita
and the observation of sample of pumice. Then,
they visited a high-pressure laboratory and
learned about the structure of the Earth’s
interior attainable depth by drilling the Earth
and so on.

Institute for Planetary Materic|
Okayama University
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Featured Video

Please visit our YouTube channel!
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Facility tour by the Next Generation
Science Human Resource Development

On August 21,
2024,33
students under
the “Next
Generation
Science Human
Resource
Development
Program 7*! for
junior high school students in Okayama
Prefecture visited the IPM. Prior to the visit,
on July 21, 2024, Professor Kobayashi gave a
preliminary lecture entitled “The World of
Space and Planetary Material Science.

On the day of the visit, after an overview of
the institute, the group toured the ultra-clean
chemistry laboratory (clean room) where
samples collected from the asteroid Ryugu are
stored, a booth for remote observation of
Ryugu particles using SEM, a booth for
explanation of meteorites, and a high-
pressure laboratory that creates a deep Earth
environment. The tour was conducted
interactively with a question-and-answer
session and concluded with a summary of the
two-day program and an acknowledgment
speech by the representative student.

*1 A science program for junior high school students in
Okayama Prefecture, funded by the Nakatani Foundation
from 2023

https://www.okayama-
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Announcement

Call for Application for FY2024 Joint
Usage/Research
We invite applications for the FY2024 Joint
Use/Research at the Institute for Planetary
Materials (IPM), Okayama University, which
is open once a year.

Application types:

1) International joint research

2) General joint research

3) Joint Use of facility

4) Workshop
Research Period: April 2024 — March 2025
For details, please visit the following
website:_ https!//www.misasa.okayama-
u.ac.jp/public_html/jointuse/index E

Call for Master’s course and Doctor’s
course students

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. We accept
applications for enrollment in the Master’s
course and Doctor’s course twice a year (April
or October enrollment).

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

https://[www.elst.okavama-u.ac.jp/admission/

Misasa International Symposium will
be held in March 2025

The Planetary Materials Institute will host
the Misasa International Symposium on
“Planetary
Surface Environments” on March 4 and 5,
2025. This marks the Institute’s first time
hosting the event in nearly six years, with the
last symposium held in 2019 before the
COVID-19 pandemic. We plan to invite
approximately 20 researchers from Japan and
around the world to present at the symposium.

“Planetary Exploration” and

Additionally, we welcome applications for
poster presentations, with details to be posted
on the Institute's website starting in October.
We look forward to your participation and
hope to see many of you there.

(Jun Kameda)
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OAZED Personnel Changes

20043 A 31H March 31, 2024
g IFEHRE  EEERR Prof. Masami Kanzaki retired
200448 1H April 1, 2024
g KEEHIR BUSRFE Daisuke Yamazaki (Associate Professor)
promoted to Professor
STV T35 Dr. Dilan Ratnayake hired as a Post-doctoral
RRAROHEREE U THEA researcher
200410818 October 1, 2024
RT14ITIV - DURFv B HIRET Christian Potiszil (Asst. Professor)

promoted to Associate Professor

/ RILARFREMEMZAT Institute for Planetary Materials, Okayama
/ University
okAvAMA Z T682-0193 SHVERBER=%AETILIFAE 827 827 Yamada, Misasa, Tottori 682-
— e 0193 Japan
Z\S TEL - 0858-43-1215 (#) TEL : +81-858-43-1215
FAX : 0858-43-2184 FAX : +81-858-43-2184
WEB : https://www.misasa. okayama-u. ac. jp/
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