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Message from the Director

In order to make the activities at the Institute for
Planetary Materials (IPM) more visible, a biyearly IPM
News Letter was started from 2019. Here, we introduce
IPM’s activities in the last half year. Your opinions and
suggestions are welcome.

This year is the final year of the 3" mid-plan period,
and at the end of last year, we underwent end-of-term
evaluation as a Joint Usage/Research Center and also
applied to renew the designation of the Joint
Usage/Research Center by MEXT in the 4™ mid-plan
period (FY2022-2027). |1 would like to express my
sincere thanks to the many supports both from Japan
and overseas for our application. We are pleased to
report to you the renewal of our designation as a Joint
Usage/Research Center by MEXT for the 4" mid-plan
period. We will do our best to continue to serve the
need of the research community both domestically and
internationally.

Xianyu Xue
Director, Institute for Study of Planetary Materials,
Okayama University

Organization (As of January 1, 2022)

Prof. Xianyu Xue
Prof. Takashi Yoshino
Prof. Masami Kanzaki
Yasuhiko Yamashita

Director

Vice Director

Chair of Graduate Program
Director of Administration

Research Divisions

[Division for Basic Planetary Materials Science]
Advanced Analysis of Planetary Materials
Masami Kanzaki (Professor)
Akio Makishima (Professor)
Takuya Moriguti (Associate Professor)
Shigeru Yamashita (Associate Professor)
Deep Planetary Materials
Takashi Yoshino (Professor)
Daisuke Yamazaki (Associate Professor)
Noriyoshi Tsujino (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 lzawa (Associate Professor)
Chrisitian Potiszil (Assistant Professor)
Cross-appointed Professors
Gray Bebout (Lehigh University, USA)
Javier Martin-Torres (University of Aberdeen, UK)

Martin Van Kranendonk (University of New South Wales, Australia)
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Featured Researchers

Matthew lzawa, promoted to associate professor on
October 1, 2021, gave us an account of his research
and vision for future development.

Matthew Izawa (Associate Professor)

I am Matthew lzawa, associate professor in the
Division for Astrobiology. | am originally from
Canada, although half of my family origin is from
Japan. Since joining IPM, | have been concentrating
on meteorites, their mineralogy, petrology, and how
we can use studies of meteorites to interpret
spacecraft and telescopic observations throughout
the solar system.

| have a particular interest in meteorites broadly
related to the carbonaceous chondrite group -
meteorites that formed in an environment containing
ice and organic compounds and which currently
represent some of the least-altered samples of
primitive solar system materials.

Organic compounds, water, and other volatiles
delivered by carbonaceous chondrites to the inner
solar system may have played an important role in
creating habitable environments on the terrestrial
planets early in solar system history. Carbonaceous
chondrites also resemble surface materials on
asteroids that have been targeted for sample return
missions Hayabusa-2: and OSIRIS-REX. | am also
working with Martian meteorites, especially the
regolith breccias which sample the uppermost crust
of Mars and which provide many insights into the
properties of rocks and minerals encountered by
Mars rover instrumentation. | have focused on two
main issues: the microscale distribution and mineral
hosts of minor and trace elements, and how mineral
and chemical properties of these rocks have been
affected by impact shock. | use several analytical
methods to study meteorites: microtextural analysis
using optical and electron microscopy, electron
probe microanalysis for mineral chemistry, X-ray
diffraction for bulk mineralogy, and reflectance
spectroscopy to relate meteorites with their parent
bodies and establish their solar system geological
context.

My goals for the future are to integrate the
analytical and experimental capabilities found here
at IPM to provide new constraints on geological
processes on extraterrestrial bodies.
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Fig. 1. Raman spectra of tridymite MC with increasing
pressure. Numbers are pressure in GPa. MC to PO-10
transition observed at 0.35 GPa, and to an unknown
phase at about 1.6 GPa.

Research Topics

Prof. Masami Kanzaki, who received FY2020 paper
award from the Japan Association of Mineralogical
Sciences, gave us an account of his more recent
research using similar Raman spectroscopic
technique.
High-Pressure Phase Transitions of
Tridymite Modifications

Tridymite is one of the silica minerals stable at
ambient pressure and high temperature, but it has not
been studied much because of its complexity,
including the presence of many modifications. On
the other hand, tridymite is the most common silica
mineral found in meteorites, and MC modification
has been ubiquitously found. On the other hand, PO-
10 modification has been mostly found in volcanic
rocks on Earth. Very recently, PO-10 has also been
reported from meteorites. However, the conditions
(temperature and pressure history) under which MC
and PO-10 occur are not well understood.

I thought that the difference in modifications in
meteorites was due to the pressure history and
conducted high-pressure in-situ Raman spectroscopy
experiments using a diamond anvil cell (DAC). As a
result, when MC is pressurized, it transitioned to PO-
10 at 0.35 GPa. An unknown modification was
discovered at higher pressures. When the sample was
recovered to ambient pressure, it did not return to
MC and PO-10 was always obtained. This result
means that we have found a new route for the
formation of PO-10 and indicates that PO-10 found
in meteorites may have been generated from MC by
the shock pressure in the impact event. In the future,
we plan to investigate the crystal structure of the
high-pressure modification found in this study.

Reference
Kanzaki, M. (2021) Raman spectroscopic study of
pressure-induced phase transitions in tridymite
modifications, J. Mineral. Petrol. Sci., 116, advance
publication
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Award

Prof. Masami Kanzaki received FY2020 paper
award from the Japan Association of Mineralogical
Sciences on the right.
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2021.10.6.

28 students from Shimane Prefectural Matsue Minami High School

2021410 H 29 H
EBESLREEEFHR BRE104

2021.10.29.

10 students from Tottori Prefectural Tottori Nishi High School

News

Renewal of Joint-Usage/Research Center
for the 4% Period (FY2022-2027)

Our institute has been successfully designated
again as a Joint-Usage/Research Center (Research
Center for Planetary Materials Science) for the next
mid-plan period (2022.4-2028.3) by MEXT. We will
continue to do our best to serve the needs of the
research community both in Japan and worldwide.

Title:

High-temperature Raman
spectroscopic study of
CO:e- containing
melanophlogite, J. Mineral.
Petrol. Soc., 114, 122-129,
2019.

Author:

Masami KANZAKI

Outreach

Visit by High-School Students

While last year, the acceptance of IPM facility tours
were all cancelled due to COVID-19 pandemic, this
year we were able to host the following tours while
taking thorough preventive measure based on BCS.
Lectures by IPM professors and lab/exhibition room
tours were made for each.
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Graduate Education

Overview

The Institute for Planetary Materials (IPM) is
promoting graduate education via a 5-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. Financial support in
the form of fellowship (OU or IPM) and research
assistantship may be applied. 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 15 students from 9 countries are in the
program. Students enrolled in April 2021 and
October 2021 from overseas unfortunately cannot
enter the country at the moment due to the pandemic
of COVID-19.

OU Fellowship

OU Fellowship was established in 2021 by
Okayama Univ. to support students enrolling in the
doctoral degree program. The aim of the program is
to foster young researchers who are capable of
promoting Okayama University priority research
fields and who ultimately may contribute to the
science, technology and innovation creation of Japan.

Successful  recepients will receive research
encouragement funding and research budget and
programs related to the improvement of research
capability and support for career path are also
provided.

The follwing student from IPM has been selected as
OU fellowship recipient in FY2022.

OU Fellowship Recipient at IPM

Zhang Wei (D4)

Wei Zhang joined IPM on Oct 1, 2018 as a PhD
student after graduation from a master course at
Zhejiang University, China.

He is currently working on a research project using
isotope analytical techniques to study the volcanic
activity in the Chugoku District, which is a
representative region for subduction process.



OIFFIA - FEFFFEHLRTES)

O

EVEMIIT L. B 22 £ X v HEFIF - LEF
ZEiLs THEK - SREWERFAIFEILS ] & U COGRERE
KE»HLREINTwE T, ENIOHIEE - AR
L. e 236 3 2 EERIT Sk M FI F o B & 2 fLichk:
O Bl 2 pRft L | Bk E K O BEWE o BT RO
e e I ERE o FER R BRE L 20 2 HEE L <
WEF, 2019 FE XY T 5 oo & EE L
TWET,

1) EBRILFETE
2) — M ILFETRTE
3) FfFLEFIAH
4) 7—rvav7
5) 4 v &—yvy FRIFERSE

(02021 fEEERIRRIT

2021 FEoIHEFA - LETFEHEEEDS . Ay -
BT T TITbR T E 3, fERDKFTIC X % EhED
&2, AREFTEAT A & v 7 B390HT - EBRE2RITT 3T
FEhE b THEIC LW E T, B 3 2 FRE (E RS E
72 8 . — AL EITE 2 3 R, I EFA 14 (\iE
ERINGFEO MR 2 &) PEINE N E L7z, B
Za v FROMELZ T T - KRR RT3
=%, Yo ofifRREZMfe LT, 1A1THET
I 7 HRE (ERRALRIPIZE 2 ., — AL RPFZE 5 ) %R
WL L7,

O #:FEFI TS DB
& BEA RBILERKYE %
(2021 £EEE HEFRFFAMFEE)

EWAENEEEE T 2 BESR
FORAFIC BT, B EEL
BREZHS £ ¥ ) TR
ED X 5Tl 5 2 H3ER
e D 2D ZEEEICH]
it 3Tk e L CE TR
BPEFONET, BRETET T
D EVEEERE & SN B I BIE F
31CiE. »BREORE 4 X
BRDoND e bic, FHBERLDY b L Ou T %2 L
DT HERD D T, ZOBIEZAEEICT 5 DH 6 il
HEERAEEE (6UHP-70) &40 9,

DL BRBP Y BREBEYAVTFVALAEDLD
HICREDNNT7 +—= vV AR M 3 013, 5 KED
INEBL R E IR A[RECH b . FEFEIFIA - FFRFZE
WEOEHEERERLTVRAILDEEHAERLTE
D ¥, REOHM 2 AT 3 C & CEIERFZE O RRER
FETHoTHHEDBT —22ETELX5cbh
STCELDT, ZD XS AHEMIBEALLLESL, 54D
EEREOWEME L LTHABILTnAEEE 20
o> TWwWE T,

Joint Usage/Research Program

Introduction

The Institute for Planetary Materials (IPM) is a Join
Usage/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 usage/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 usage/research are being
implemented: 1) International joint research, 2)
General joint research, 3) Joint use of facility, 4)
Workshop, 5) Intern-type joint research.

Projects Accepted in FY2021

The call for application was conducted twice a year
also in FY2021. In addition to onsite joint research,
remote collaborative research without travelling is
also possible. For the first call, 32 projects, including
8 International Joint Research projects, 23 General
Joint Research projects, 1 Joint use of facility
(including projects that were postponed from last
year), were accepted.The second call has been kept
open in order to support researchers/students affected
by COVID-19, and 7 projects, including 2
International Join Research projects, 5 General Joint
Research projects have been approved by January 1.

Featured Joint-Use Researchers

Yoshihisa Mori,
Professor of Okayama University of Science
(Joint Researcher in FY2021)

In the development of thermoelectric materials
with high thermoelectric performance, it is
important to control the carriers and lattices that
cause electron conduction and heat conduction.
High pressure technology is one way to control
them directly. In order to measure thermoelectric
properties under high temperature and high
pressure with high accuracy, sample size and
multiple terminals from the high pressure cell are
required. The 6-axis compression high-pressure
apparatus (6UHP-70) enables this measurement.

It's impossible to maintain with the best
performance in a small laboratory like us, and it
shows the importance of the existence of a joint-
use/joint research center. By using recent
technology, it has become possible to acquire high-
quality data even for those who have no experience
in high-pressure research. | hope that IPM will
continue to lead as a research base for high-
pressure science.
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Personnel Changes

October 1, 2021
IZAWA Matthew (Assistant Prof.) promoted to
Associate Prof

Announcement

Call for Ph.D. Students

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 twice a year (April or October enrollment).

October 2022 enrollment (a few positions):

Period for Eligibility review:

May 6~9 2022 (1% recruitment)

June 30~July 1 2022 (2" recruitment)
Submission period for application:
May 26~June 6 2022 (1st recruitment)
August 1~2 2022 (2" recruitment)

April 2023 enrollment (4 positions):

Period for Eligibility review

June 30~July 1 2022 (1%t recruitment)
Submission period for application
August 1~2 2022 (1% recruitment)

For latest information, please visit the following
website:

https://www.gnst.okayama-
u.ac.jp/ja/admission/gnst_dtest_youkou5nen/

Call for Application for FY2022 Joint
Usage/Research

We invite applications for the FY2022 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

Period of Research: April 2022 — March 2023
For more details, please visit the following website:
https://www.misasa.okayama-u.ac.jp/jointuse/index.php
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