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Message from the Director

My name is Yoshino and I have been
appointed as the director since April. This
institute has been renewed as a joint use /
joint research center from April 2022, when
the 4th medium-term plan begins, and will
have a new start. A term-end evaluation was
conducted in 2021, and the activity as a
small-scale base was unique, and the
contribution to the related community was
also evaluated. It wasn't very well received in
terms of efforts towards life, and the final
rating was not as good as A—. I believe that
my role as director of this opportunity is to
set the direction of a new research institute
and strongly promote reforms.

This institute has set up accommodation
facilities that also have hot springs and has
aimed for long-term stay-type joint research,
but due to the recent Covid-19 pandemic, it is
difficult to take advantage of its advantages,
and it is difficult to utilize its advantages, so
it is difficult to take advantage of it.
Promoting automation. I also feel that it is
necessary to take the lead toward the 5th
term at the time of exploring the direction of
a new research institute that responds to the
social paradigm shift such as SDGs. It is
attracting attention as an important research
field, with the adoption of Foundation S in
the field of high-pressure earth and planets
in 2021 and Foundation A in 2022. In
addition, the 1initial results of the
comprehensive analysis of the sample of the
asteroid Ryugu, which succeeded in sample
return in Hayabusa2 that returned to the
earth at the end of 2020, were published, and
the presence in the community of this
institute is increasing. By appealing these
researches, we will increase the number of
joint-use researches and make a significant
contribution to the field of planetary science
to establish our position as an international
research center.

We look forward to your continued support
and encouragement in the future.

Takashi Yoshino
Director, Institute for Study of Planetary
Materials, Okayama University
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Organization (As of July 1, 2022)

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)
[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

Nozomi Kondo (Postdoctoral Fellow)

I am Nozomi Kondo, and I have arrived at
Institute for Planetary Materials (IPM),
Okayama University as an Assistant
Professor (specially appointed) in April this
year. Before I came to IPM, I got Ph.D. at
Kyoto University and then spent four years
at Geodynamics Research Center, Ehime
University as a post-doctoral researcher. I
am interested in evolution of the solid Earth
and planets, especially in evolution of the
chemical heterogeneity derived from the
core-mantle and mantle-crust
differentiations. In my previous studies, I
conducted experimental studies such as
determination of element partitioning
between silicate rock (corresponding to the
mantle) and liquid (melt, corresponding to
the crust) at high pressure and temperature
conditions, and determination of small-
scale structure of silicate melt and chemical
state of contained elements by using high-
energy X-ray measurements.



XEVEMRRF ClE. BRREDHERHERILIE
ANERBZZ(TIZOTIFRLD. EWVWDERED
RITERDTWDBY Y MUK TTRARKICE
BUTHEZIT>TLEET, EFRMICIE. %—
YU MIVAMERZEBE U XIL b =T 1 BB X
WHBEIEHS TR TRODEERZEBEE
(40-60GPa) FTIT\V\, DECHREERET 2EH
EWRHTWVWET, £, THOUEERICHITSTT
RNEDEENE T BIEX I FDBEEEEZED
BRZERAN, TTEDEDAANZXLEHESHCT
DMEEEH TVWSZVWEEZTVET,
MBICHEELTHSH=7 BHET. =EATD
ERICEADEBNTSZECATY, FIDET—
O THEBEHICHDIFTZEHYXRUEN, BE
FEFTEARNRSEENRYICAL—XEER TS
DLDICRVFLE (BNTESREAFFOEVD
N3DT . [ZBITHEDHRL TIFRY FEAN)
REM TIE. BAICHAENTOUDU EERRZIT
STEMNTE. BODURICIEU 7Y DIRER
EBDOTVET, SREMRICEZICATEL.
FBELUTLWERVWEEZTVED,

OB

OINRE)) 2 DT DDORREEIE—HIRIES

MERTIC K DABRIEE LD
INREBIREHT (IO RE 29— v &L
INKEU 217075 (C B (&, X TIEPRE )
(2010 FEIKIRR) HVEARHEEICAKIH U 7z/\&E
1 hhTI6 B) KVBENTHY . B KE
BEICETEEZIONTIFUR, NEPART 2]
(& ) 20T DFMYIBREER A KEYE
=TS h ORE. MIRICKSRY E LR e
#9 5.40)e CORRERNT D& T, ImENRE
BMBEICMA ., £ERDEREFEICEET 25
MR KDFER - EALBIRICET 2B ENE
SNDEFINTVE Uz, NS DEEMTIE. K
pE% 45.6 BREDYBEENLY 1 T U ZDERIC
BT RKIBR—HERDIEVDY FHA. BX
[FFEMZERARAREEFTHRFEM AR C MUK
FOEEICE D\ EERF 1L -3 v#EE L
T, HIKREVBEHREMTY X T L(CASTEM) %=
BEEEUTEHMEDICHAHF Uz,
200 IRFIINRERENSEIRTNIZDSE.
HIKRIEICEEMN D C E R <EREICIHEATN
FUTz. BITORHER. ) 10T IYE(CEmEERK
I BDDICHRARRKZRN 0.69-1.30 wt% (EIZZ7K
3

At IPM, I am focusing on the abundance
of highly siderophile elements (HSEs) in
the Earth’s mantle, which has given rise to
the argument that the early Earth after the
moon-forming giant impact was suffered
from heavy meteorite bombardment. I have
started an experimental study to determine
partitioning coefficients of HSEs between
iron and silicate liquids under ultra-high-
pressure condition (40-60 GPa), assuming
the HSE partitioning at the core-mantle
differentiation. I also planning to
investigate relationship between element
partitioning and silicate melt structure at
high pressures and reveal the mechanism of
element partitioning from structural
insight.

I have recently become accustomed to life
in Misasa. Also, I have been building up my
confidence enough to drive into the town.
Misasa now feels like a small paradise.
Next doors we have a beautiful nature. It is
a luxury to work—doing hard and creative
works—in such a place!

Research Topics

What happened before, during and after
solar system formation? A recent study of
the Asteroid Ryugu holds the answers!

The dJapan Aerospace Exploration
Agency's (JAXA) Hayabusa2 mission
returned uncontaminated primitive
asteroid samples to Earth. A

comprehensive analysis of 16 particles from
the asteroid Ryugu revealed many insights
into the processes that operated before,
during and after the formation of the solar
system, with some still shaping the surface
of the present-day asteroid. Elemental and
isotopic data revealed that Ryugu contains
the most primitive pre-solar nebular (an
ancient disk of gas and dust surrounding
what would become the Sun) material yet
identified and that some organic materials
may have been inherited from before the
solar system formed. Among the organic
materials identified were amino acids,
which are the building blocks of the
proteins that are in all living things on
Earth. The discovery of protein forming
amino acids in uncontaminated asteroid
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samples indicates that asteroids such as
Ryugu may have seeded the Earth with the
raw materials required for the origin of life.
Furthermore, Ryugu samples provided both
physical and chemical evidence that Ryugu
originated from a large (at least several 10's
of km) icy body in outer solar system, which
experienced aqueous alteration (complex
chemical reactions involving liquid water).
The icy body was then broken up to yield a
comet-like fragment (several km in size).
The fragment evolved through sublimation
of ice to yield the dry porous asteroid
observed today. Subsequently, space
weathering, involving the bombardment of
the asteroid by particles from the sun and
distant stars, altered the surface materials,
such as organic matter, to give materials
with a distinct albedo (reflective properties),
defining how the asteroid currently appears.

Dataset obtained during this study is
available at Depository of Reference for
Earth and Analytical Materials
(DREAM:https://dream.misasa.okayama-
u.ac.jp/).
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Figure 1. Scanning electron microprobe image of
framboidal magnetite grains. Irrespective of size,
the trapezohedron crystal faces are well
developed in a domain of 10 pm.

$R3Z Publication Information
Nakamura, E. et al., On the origin and evolution of the asteroid Ryugu: A comprehensive geochemical perspective, Proceedings
of The Japan Academy, Series B, 98(6), 227 —282 (2022), doi:10.2183/pjah.98.015.
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Featured New Students

Noah Miklusicak (Entered October 2021)

I am Noah Miklusicak. I entered the five-
years doctor course of the Institute for
Planetary Materials on October 1, 2021
(arrival in May 2022). I received my BS in
geology through the Department of Earth
and Planetary Sciences at the University of
Tennessee, Knoxville in August, 2020.
During my undergraduate research, I
studied polygonal fracture networks in Gale
and Jezero craters on Mars using high
resolution satellite 1mages to help
determine the stratigraphic and diagenetic
history of each crater. Currently I am
analyzing Ryugu particles with SIMS to
investigate the Li-Be-B systematics of the
Ryugu progenitor. Life in Misasa has been
wonderful so far, though some days are a
little hot. I love the natural beauty of the
mountains and the river, and the sounds of
the frogs and birds. Everyone has been so
kind in welcoming me to the Institute. I am
very grateful for the opportunity to work
and study here.

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) Intern-type
joint research.



02022 FEHFRINGR

2022 FEDHEFA - HAMARZRESESD. |l
A - BEAICO T TITONTVWE T, RERDERTIC
KDERDIEN. KRR Y W IO - EBR
E'f‘t j%ﬁ/f@%ﬁﬁtjﬁb u_b'CL\iﬁ'o 6 H
BFRC 32 SRE (BRI 12 4. —iRERAZR
19 . RiBHEEFIA 1 4) RIEEHIREREDIER
FEZE0) RN THY FY, JO0T7HD
HEEZTIZHRRE - KEREZXIRT 7260,
PERFREFRSEEZTF THVEINDT, EH> TS
BLTLETV

O ZXEDHEST

ERTICRIAE T, BIERD 1000 ~ VBEEEIC

£&E9 S DU BAARTOVIEEALELE

(H2), COAARTOYVIIE 111]ABEELD
SEPBFRYIF 7 I I EEICESS LE
FAARAATERBRICR D TVWET, JIIHRSETIL

(6-8 L) ZAWVD &, [111]AAEDLETOD 2 &
B7 ElZE, BHESLEIFMIZIC, ETFICE
BB EMTTFT, FNICKY. TV
MIVICHHT 2EEEEREE—EICHFERRFULIER
BT, SR ZZH B2 ENAREER>THY
£,

ZDEEIE. BARERIZH VW TIL PF-AR [CEA
INRE. AFEMICEZSNEATNELE,
BEDRERE U TIE MgSios DEEHRTH D7+
ERT7A bDEMBZICH T DT EIRERICEEYT
DERENEIFSNET (Guan et al., Geophys. Res.
Lett., 49, GL098549, 2022) ., 5. [L< HFEAZEIC
EHATNERPEONDCEEHAFLTVED,

Projects Accepted in FY2022

The call for application was conducted
twice a year also in FY2022. In addition to
onsite joint research, remote collaborative
research without travelling is also possible.
For the first call, 32 projects, including 12
International Joint Research projects, 19
General Joint Research projects, 1 Joint use
of facility (including projects that were
postponed from last year), were accepted. In
order to support researchers/students
affected by COVID-19, we are accepting
application at any time, so please do not
hesitate to apply.

Featured Equipment

A few years ago, a D111 type guide block to
be attached to an existing 1000-ton press
was installed by using Kakenhi (Fig. 2).
This guide block is a [111]-type split
cylinder multi-anvil apparatus equipped
with a differential ram. By using the Kawai-
type high pressure cell (6-8 cell), the upper
and lower second stage anvils in the [111]
direction can be moved up and down
independently of the main hydraulic ram.
As a result, it is possible to deform the
sample at high temperature and pressure
corresponding to the lower mantle
conditions.

This device, in Japan, was firstly installed
at PF-AR, and then the second one was
installed at our institute. Recently, the
result on the lattice preferred orientation of
Akimotoite during deformation was
published (Guan et al., Geophys. Res. Lett.,
49, GL098549, 2022). We hope that it will be
widely used for joint research.

B2, 1000 b FLRICRESINEDIN A4 RTO
v (BFEES LS HEIRERA FT0OY
7) OFF.

Figure 2. D111 type guide block in a sprit cylinder
type 1000-ton press.
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[1] Nikitczuk et al. (2022) Journal of Geophysical Research:

Planets, 127(2), e2021JE007052

[2] Bebout et al. (2022) Geosphere 18(3) 1020-1029
[3] Nikitczuk et al. (2022) Astrobiology (in press)

Featured Joint-Use Researchers

Gray Bebout, Professor of Lehigh University
(Joint Researcher in FY2015)

Our collaborative research was highly
impacted by the global pandemic, preventing
my visits to Misasa since December, 2019.
However, we completed several manuscript
projects and published two journal articles
on our work over the last year or so (in the
journals  Geosphere and Journal of
Geophysical Research-Planets), with a third
in-press in the journal Astrobiology. These
articles have centered largely on our work on
alteration and incorporation of nitrogen in
altered basaltic glasses, using these glasses
as analogs for similar materials known to be
abundant on the Mars surface. That work
was largely conducted by Lehigh University
Ph.D. student Matthew Nikitczuk, who
graduated in January, 2022, and who is now
searching for a postdoctoral position.
Matthew benefited hugely from Joint-Use
Researcher support enabling his visits to
Misasa and providing him with valuable
Iinternational professional and life
experiences. The work on these glasses
benefited from the extraordinary analytical
and imaging capabilities of the PML. The
nitrogen isotope analyses were conducted in
my stable isotope geochemistry laboratory at
Lehigh University.

Our recently published work on lithium
concentrations and isotope compositions in
ultrahigh-pressure metamorphic garnet
(published in Geosphere) is a culmination of
analytical work we undertook over the last
ten or so years. It will, like other work by the
PML, set a new standard for thoroughness of
a dataset, taking advantage of the array of
instruments and the expertise in the PML.

We hope to continue our collaborations
with our colleagues in the PML in the near
future, with the effects of the pandemic now
slowly diminishing and with travel likely to
soon be possible. Probably this further
collaboration would in general be in the area
of astrobiology, further investigating the
ancient to modern surface and near-surface
weathering and hydrothermal alteration on
Mars.

References
[1]Nikitczuk et al. (2022) Journal of Geophysical
Research: Planets, 127(2), e2021JE007052
[2] Bebout et al. (2022) Geosphere 18(3) 1020-1029
[3] Nikitczuk et al. (2022) Astrobiology (in press)
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Outreach

Report of JpGU

Japan Geoscience Union Meeting 2022
was held from May 22nd to June 3rd by a
hybrid of online and on-site (Makuhari
Messe, Chiba Prefecture) meeting. We,
Institute for Planetary Materials, exhibited
an online booth. We used to exhibit a small
booth every year, but this year we were
exhibiting online as we did the last year. For
this year, we created a new introduction
video for our institute and exhibited this
video at the meeting. The video will be
opened on the institute's homepage in the
future and it is our pleasure that the video
will be seen by many people.On the Japan
Geoscience Union Meeting in the next year,
if on-line exhibition is available, the "pop-
up" will be actively used to highlight the
exhibition.

Report of Participation in JpGU

Zhang Youyue
JSPS Research Fellow PD

Due to the COVID-19 pandemic, JpGU
has conducted online meetings for two
consecutive years. A hybrid model was
adopted this year, making long-lost face-to-
face discussions possible. To stay abreast of
the latest geoscience research advances and
get peer advice, I attended the on-site
meeting and gave a poster presentation. In
my poster, titled “Simultaneous
measurements of thermal conductivity and
thermal diffusivity of bridgmanite and post-
spinel: implications for planetary mantle
dynamics and evolution”, significant
impurity influence (Fe and Al) on thermal
properties of bridgmanite was presented
based on high pressure high temperature
experiments (Fig. 3). The results implicated
that the impurity effect on thermal
conductivity could influence the delayed
phase transition of a subduction slab at 660
km discontinuity by controlling the
conductive heating efficiency, thus, control
the residence time of slab stagnancy.



S TOEHERTIE, OAERED SEEZNLE
REWRESF U, £ BEIZI125—Y
AVEEDZET. SEOMEICKT D HEEKREL
TA T4 TPHENUELE,

660

24
——Fe-brg{Eng7)

= Fe-brg{Eng0}
—— Albrg
——AlFe-brg
ps
@ Xu 2004 Rw

[
(=]

Depth (km)
8
(edD) @inssald

(%]
[+:]

40

OABEE

2022F 4818
e 2 RRIEENEE B (FHE) & UTRA
Chao Liu HFFRIZZHERE BIZL (1FE) & UTEA

2022 F3H31H
T HAFPH &HL
(Eritst - BEEARFEMRELE YY)
BA BNAEER—N—FTIZIv > (FE)
g
(FRtist - FILARF R BiEER)

Yunchao Shu #FRISZHIBKEEIZ (F5E) EHmT

Gray Bebout
Javier Martin-Torres
Martin Van Kranendonk

JORTIRA XD R EHET

OE2\BEh
ML ARZF 2B R DB N ENE
% YouTube [(CTARHRTY .

Featured Video

Please visit our YouTube channel!
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During the on-site meeting, I was glad that
I obtained constructive suggestions from my
peers, and the direct
sparked interesting ideas for my future

communication

research.
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Figure 3. Thermal conductivity of bridgmanite

with different impurity contents along mantle
geotherm and cold slab geotherm.

Personnel Changes

April 1, 2022

Dr. Nozomi Kondo hired as a Specially
Appointed Assistant Professor
Dr. Chao Liu hired as a Specially
Appointed Assistant Professor

March 31, 2022

Dr. Noriyoshi Tsujino, Assistant Prof.
moved to Japan Synchrotron Radiation
Research Institute

Dr. Yusuke Yachi, Chief Supertechnician
moved to Okayama university Facilities
Planning Department

Dr. Yunchao Shu, Specially Appointed
Assistant Professor’s term expired

Dr. Gray Bebout, Cross-appointed
Professor’s term expired

Dr. Javier Martin-Torres,
appointed Professor’s term expired
Dr. Martin Van Kranendonk, Cross-
appointed Professor’s term expired

Cross-
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https://www.misasa.okayama-u.ac.jp/jointuse/index.php

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):
Submission period for application:
August 1~2 2022 (2nd recruitment)

April 2023 enrollment (4 positions)*:
Submission period for application
August 1~2 2022 (15t recruitment)

*The establishment of the Graduate School of
Environmental, Life, Natural Science and
Technology (provisional name) is planned for
April 2023, and changes to the system of Five-
year Doctor’s Course are expected to occur.
For latest information, please wvisit the
following website:

https://www.gnst.okayama-
u.ac.jp/ja/admission/gnst dtest youkoub5nen/

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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