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Message from the Director

The second fiscal year has started since I became
the director of the Institute for Planetary Materials
(IPM), Okayama University on April 1, 2018. In
order to make the activities at the IPM more visible,
we have decided to start the IPM News Letter. In the
first issue, we introduce IPM’s activities on research,
joint-use/joint-research, symposium, etc in the last
half year and also deliver the latest information on
the international intern program, job vacancies, etc.
The News Letter will be published about twice a year
in the future. Your opinions and suggestions are
welcome.

Xianyu Xue

Director, Institute for Study of Planetary Materials,
Okayama University

(As of April 1,2019)

Division for Basic Planetary Materials Science

O %EREVMEMBFTHE Advanced Analysis of Planetary Materials

% IEX (#H#®) Masami Kanzaki (Professor)
HIE MRkX (FH#R) Akio Makishima (Professor)
BEah R4 (EZ4R) Takuo Okuchi (Associate Professor)
FO RN CEZER) Takuya Moriguti (Associate Professor)
IWT % (E#dE) Shigeru Yamashita (Associate Professor)

O =2FEEMESHEF Deep Planetary Materials
%8 48 (HIB) Takashi Yoshino (Professor)
Wi K (HE#4®) Daisuke Yamazaki (Associate Professor)
Bi# 1 £ 5 &Eh Assistant Professor Post (1) available

[RE R T LFEEPF]  Division for Planetary System

O HhIKBREENRESHEF Planetary Geochronology
IR #E (#d®) Katsura Kobayashi (Professor)
)l B (BiF) Hiroshi Kitagawa (Assistant Professor)

O HEIRE#ILSHFH Planetary Environmental Systems
A EZ= (#4B) Eizo Nakamura (Professor)
E=z =t CEZ®) Takuya Kunihiro (Associate Professor)

(£ - RAYEFRFEEM] Division for Astrobiology

O HEFRAEPESHE  Fluids in Planetary Systems
B kT (#HE) Xianyu Xue (Professor)

O £aE&ERYWENREF Astrobiology
H =®E (%) Ryoji Tanaka (Professor)
R <P a— (B1%) Matthew lzawa (Assistant Professor)
Bi# 1 L HEFE Assistant Professor Post (1) available

O 9BRBR7HRA 2 A2 F#HIBE  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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Featured Researcher

Takashi Yoshino, Professor in the Division for
Basic Planetary Materials Science

Takashi Yoshino, promoted to full professor on
April 1, 2019, gave us an account of his research and
vision for future development.

My researches focus on mineral physical studies
of deep Earth and planetary materials using multi-
anvil high pressure apparatus. As an
experimentalist, | have an unusual career,
originally trained as a field geologist. | started high
-pressure experiments when | became a postdoc
fellow with Prof. Toshitsugu Fujii at the
Earthquake Research Institute, Tokyo University
in 1999.

IPM has a long tradition in the field of high
pressure and temperature experimental Earth and
planetary materials science since Professor Eiji Ito
was appointed in 1969, with past faculty members
including the now world-renown Eiichi Takahashi
(Emeritus  Professor, Tokyo Institute of
Technology) and Tomoo Katsura (Professor, BGI).
The institute is equipped with various multi-anvil
apparatus, and has made significant contribution
to the development of high-pressure experimental
geophysics, and produced numerous high-impact
scientific results over the years. | am highly
honored to inherit the tradition as a professor, and
am determined to further develop the field.

I am studying the evolution process of Earth
and planetary interiors, the distribution of water
and melt in the planet, and the amount of water and
melt inside the planet based on the high-pressure
experiments. Especially | am interested in
transport properties such as the electrical
conductivity, thermal conductivity, and element
diffusion under high pressure. For high
temperature and high pressure in-situ physical
property measurement, | have developed high
pressure technology such as attenuation
measurement with short period oscillation system
and Seebeck coefficient measurement with dual
heating system. In addition, | would like to identify
the distribution and quantity of volatile
components such as water and carbon in the Earth
and planetary interiors from electrical
conductivity measurement, and elucidate the
process of the earth's evolution. | would like to
conduct joint-use research widely with researchers
both from Japan and worldwide in order to
contribute to the development of the field.
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Research topics described in recent Press Release are introduced.

(1) HMXKRENEDEIR - &L - 13
RAEHH R ~REVERRATRY BT RER
EFRER~

(EHIEEERR : BB FH& 2018 11 A 30
B)

AFZRIE, Bk F S HEDER - E1E -
L FIOREHHTEEFEIT a2/, Y
BDHEATEEREIZH I EBEEEFL (VS5 Z
DDHFRET7 7O0—F T, WRREIGDHZE &FERT
LTHEYFET, SEIIGEEZEIZRRY >4 FF24
TTC. XFAEFTDORY A EHENLFET

AMEMTIE. BFITKBEIILFTUELS
EEEFFTHEEE LTHEL, BRI MLER
ICBT A S EIELBEOWEDREZREICERY
HATWET, KBEEVILFT7UEILEEEEX
HEEFIH 0 BFRE - 2500 KFEEEDEHD - BEED
FHE, DEYTEIY FILOERFETOEELM
BETEEHEATL Rz, LML, AHARFFHAESE
[Tk HEMBAKOER. HAKSD 120 ARED
EAFEEL 4000 KB ETOREREIZHAD
L. EEEHTEBEOYEBRETIEIATNS
TEHTY MLOEDOHEZAREICLE LT,

NoDEEREEREEMEENMLT, TV
FILORZOMEICEAT S EFIFLYNE (BERE
BE, tROLHRE. BHERSFMLGLE) =8
FITHIE L TEDHERE kYIRS AR & LhE
L. HEKREDEE - AT IV RITEZLDEE
BHHNEEZRDZEICERMLELRZ, £, Pt
DEMERDDHI=HIZ, EHLGETY MLYE (i
M. AILE, BIEKGE) ODRFLARIILDOEEZ S
HFEEL. RS EBE. REID A & THER
LTEFELE, HIZIE, EHITFARESNSBK
&, BOHMELLLHBRRNIICETBE I, thRE
DMERRERZEL T, BOREMEFEICHTEELT
WBEEDNTWET, KDZFEEHT Y MLIZEIT
DBRHEECHFAERE, EXCEELILHELZED
ME~NDFEIZET 5HEICE LT, KAERFH
LEZ{DEMETLFEL,

IHICT, HENDOREC/NKREDERYMEF
A—4y b LEEBRUMARE. IMNEE (RX
A, ELR, RUX) PRE~OFHEIEZFE. VE
—roP VTR ENSDBRAIERE DHEAED
TTCERALDOHY ET,

(1) Origin, Evolution and dynamics of Earth
& Planetary Materials ~ Laboratory
simulation experiments at IPM~ (Regular
Press Release by Director Xianyu Xue, Nov. 30,
2018)

IPM is promoting world-class research on Earth
and planetary materials using both analytical and
experimental approaches, with the aim of
understanding the origin, evolution and dynamics of
the Earth and planets. Here | introduce research
activities at IPM using the latter experimental
approach.

IPM is actively promoting frontier research on
the structure and properties of the Earth’s deep
mantle and core using large-volume multi-anvil
press. With conventional multi-anvil press, the
pressure and temperature generation are limited to
about 30 GPa and 2500 K, which corresponds to the
top of the lower mantle. However, thanks to technical
development of researchers at IPM, world record of
120 GPa and 4000 K were recently achieved, with
will enable detailed experimental investigation of the
complicated structure and materials transportation
at the bottom of the lower mantle.

In combination with high P-T generation
techniques, the Institute is also developing various
physical property measurements (e.g. electrical
conductivity, elemental diffusivity, elastic property),
which in combination with geophysical observations,
enable constraints on the structure and dynamics of
the Earth’s interior. In addition, to gain fundamental
understanding of materials properties, atomic
structural studies using various spectroscopic and
diffraction techniques are also being carried out. For
example, water is indispensable for the sustaining life
on Earth and knowledge of how much water and in
what form is stored in the deep Earth is
indispensable. IPM  has made significant
contribution in revealing the incorporation
mechanism of water in mantle minerals and its effect
on physical properties.

The Institute is also expanding studies to other
extraterrestrial planetary and asteroidal materials.

6UHP
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Large-volume multi-anvil press
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(2) The Unexpected Surface of the Asteroid
Bennu

Matthew lzawa (Assistant Professor in the

Division for Astrobiology)(Press Release:

March 20, 2019)

Dr. lzawa is a member of the team for the
NASA’s OSIRIS-REx project to explore the
asteroid Bennu. The team recently reported
important findings about the surface of the
asteroid in a Nature paper shown below.

NASA’S Origins, Spectral Interpretation,
Resource Identification, and Security—Regolith
Explorer (OSIRIS-REX) spacecraft recently arrived
at near-Earth asteroid (101955)

Bennu is a primitive dark, B-type asteroid that
has been linked to organic-rich hydrated
carbonaceous chondrite meteorites and represents
the objects that may have brought prebiotic organic
molecules and volatiles such as water to Earth. Thus,
the primary mission objective is to return a sample
of Bennu to Earth that is pristine, i.e., not affected by
these processes.

The OSIRIS-REXx spacecraft carries a
sophisticated suite of instruments to characterize
Bennu’s global properties; support selection of a
sampling site; and document that site at sub-
centimeter scales.

Here we consider early observations to
understand how Bennu’s properties compare to pre-
encounter expectations and the prospects for sample
return. The bulk composition of Bennu appears to be
hydrated and volatile-rich, as expected. However, in
contrast to pre-encounter modeling of Bennu’s
thermal inertia and radar polarization ratios—
which indicated a generally smooth surface covered
by centimeter-scale particles—resolved imaging
reveals an unexpected surficial diversity. The albedo,
texture, particle size, and roughness are all
unexpected.

On the basis of our pre-encounter knowledge, we
developed a sampling strategy to target 50-m-
diameter patches of loose surface material with grain
sizes less than 2 cm. We observe only a small number
of apparently hazard-free regions, on the order of 5
to 20 meters in extent, the sampling of which poses a
substantial challenge.

INREARUR

(B 490 *—bJL)
The asteroid Bennu
("490 m in diameter)

%4 3 Paper Information
D.S. Lauretta, D.N. DellaGiustina, C. A. Bennett, D. R. Golish, K. Becker, S. S. Balram-

Knutson,

O. S. Barnouin, T. L. Becker, W. F. Bottke, W. V. Boynton, H. Campins, B. E.

Clark, H. C. Connolly Jr., C. Drouet d’Aubigny, J. P. Dworkin, J. P. Emery, H. L. Enos, V. E.
Hamilton, C. W. 5 Hergenrother, E. S. Howell, M. R. M. Izawa, H. H. Kaplan, M. C. Nolan, B.
Rizk, H. L. Roper, D. J. Scheeres, P. H. Smith, K. J. Walsh, C. W. V. Wolner, and the OSIRIS-
REx Team, The unexpected surface of asteroid (101955) Bennu, Nature DOI:10.1038/s41586-

019-1033-6
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(1) 2018 &£ 12 A 19~21 H December 19-21, 2018
“Sample-returns and Astrobiology”

B R L2018 MISASA VII

(HoTLyr—or=

wiaveEF7AMangaAoT—) ORE (BREXFTH)
International Symposium 2018 MISASA VII “Sample-returns and Astrobiology” was held in Yonago, Tottori
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(2) 2018 &£ 12 A 22~23 H December 22-23, 2018

The International Symposium 2018 MISASA VII
“Sample—returns and Astrobiology” was held on
December 19-21, 2018, in Yonago, Tottori. The
symposium was co—sponsored by IPM/Okayama
University and ISAS/JAXA, and was attended by 9
researchers from abroad, 36 from Japan, along with
general participants. Through reports of the latest
scientific results of the asteroid “Ryugu” obtained by
the spacecraft “Hayabusa 2”, talks related to future
planetary exploration, and multidisciplinary
discussions on the origin and formation environment
of life, the participants were able to share the current
and future prospects of astrobiology. In addition, the
symposium enabled the establishment of collaborative
relationship to promote astrobiological research
among researchers across different fields.
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Public Outreach Symposium “Space Science World in Tottori” held in Yonago, Tottori
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The outreach program for the general public was
held on December 22 and 23, at Yonago, Tottori,
which was jointly sponsored by I[PM/Okayama
University, Tottori Prefecture and ISAS/JAXA. The
outreach program featured exhibitions including a
full-scale model of the spacecraft “Hayabusa 2” and
a lecture given by Dr. Yuichi Tsuda, project manager
of the “Hayabusa2” mission. 1500 people visited the
outreach program.
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The international symposium “Misasa 2019 and Core—Mantle Coevolution” was held in Misasa, Tottori
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The international symposium “Misasa 2019 and Core—
Mantle Coevolution” on the Origin, Evolution &
Dynamics of the Earth and Planetary Interiors was held
on March 18-21, 2019 in Misasa, Tottori. This was
jointly organized by IPM and the MEXT Grant—in—Aid for
Scientific Research on Innovative Areas project
“Interaction and Coevolution of the Core and Mantle”.

About 100 domestic and international researchers
and students joined the symposium. Presentations
were given by 8 invited international speakers, including
Dr. Michael J. Walter, director of the Geophysical
Laboratory, Carnegie Institution of Washington (USA),
Prof. Dave Mainprice of Montpellier University (France),
Prof. Tomoo Katsura of the University of Bayreuth
(Germany), and Dr. Andrew Thomson of the University
College London (UK), collaborative researchers of IPM,
and general speakers in 6 scientific sessions. The
topics span from mineral physics and geochemistry,
which are major research fields of IPM, to geo—neutrino,
seismology and electromagnetism, leading to
comprehensive understanding of the Earth and
terrestrial planetary interiors and future development
of the field.
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Public Lectures & IPM Facility Tours
(FY2018):

» 2018.8.2 48 students from Okayama Prefectural
Kurashiki Amaki Senior High School

2018.9.11 19 students on the Sakura Science
Program (11 from Kasetsart Univ., Thailand, 8 from
Okayama Univ.)

2018.10.4 2 students from the Medical School of
Okayama Univ.

2018.11.14 41 attendants from “Misasa University”

(Life—time education program)

>
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The Institute for Planetary Materials, Okayama University has concluded an international agreement of
cooperation with the Geophysical Laboratory, Carnegie Institution of Washington (March 19, 2019)
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The Institute for Planetary Materials (IPM),
Okayama University has concluded an international
memorandum of cooperation with the Geophysical
Laboratory, Carnegie Institution of Washington on
March 19, 2019. The Geophysical Laboratory is a top
research institution promoting frontier research on
Earth and planetary science using experimental
physics and analytical chemistry approaches as IPM,
as well as leading in the field of astrobiology. The
IPM is also establishing a new program in
astrobiology via materials sciences approach since its
reorganization in 2016. It is hoped that the
strengthening of cooperation between the two
institutions will enable further advancement of
research fields promoted by both institutions as well
as development of new research fields. In the future,
the two institutions plan to exchange faculty
member/researchers and conduct collaborative
research, seminar and symposium. Through the
cooperation, it is hoped that the role of IPM as a
Joint Use/Joint Research Center and its presence in
the international community will be further
strengthened.
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The Institute for Planetary Materials, Okayama University has concluded an international agreement of
cooperation with the Department of Earth Sciences, University of Western Ontario (March 25, 2019)
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The Institute for Planetary Materials, Okayama
University has concluded an international agreement
of cooperation with the Department of Department
of Earth Sciences, University of Western Ontario on
March 25, 2019. The Department of Department of
Earth Sciences, University of Western Ontario is a
top research institution in the field of Earth and
planetary science, with strong programs in high
pressure mineral science and astrobiology. With the
conclusion of this agreement, mutual visits and
collaborative researches will be conducted to
promote research in research fields of mutual
interest, such as experimental planetary science and
astrobiology.
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The conclusion of Agreement of Cooperation between the Institute for Planetary Materials and the Institute of
Space and Astronautical Science (ISAS), JAXA (March 18, 2019)
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The Institute for Planetary Materials and ISAS,
JAXA has been cooperating on the promotion of new
extraterrestrial materials science based on a previous
Agreement of Cooperation concluded on April 8, 2016.
A new Comprehensive Agreement of Cooperation was
recently concluded to further promote cooperation in
extraterrestrial materials science and to increase the
status of Japan in the international community in the
field of solar exploration. Specifically, the aim of the
renewed agreement is for IPM, which has been
designated as a Phase Il curation facility for the
asteroid mission “Hayabusa2” sample return mission,
to further promote astrobiology research and to
establish the foundation for Japan to take the
initiative in future international missions for sample
return from Mars and comets.

Graduate Education

Since 2009, the Institute adopted a doctoral
program as an independent Division for Earth and
Planetary Materials Science within the Graduate
School of Natural Science and Technology. The
capacity for enrollment is 4 students per year. The
program consists of two departments: Department of
Analytical Planetary Chemistry and Department of
Experimental Planetary Physics. No prior Master
degree is required. 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.

In the 2018FY, 4 students newly enrolled in the
program, and 4 successfully obtained Ph.D. degree.
In the first half of 2019FY, 1 student recently was
admitted to the program.

As a new endeavor this year, IPM has created a
program to support student travelling to academic
meetings. Four students will be supported to present
his/her research at the JpGU 2019 meeting.

Please check page 12 for call for applications for
Ph.D. students for the Oct. 2019 and April 2020
enrollment of the program.
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1. Water in Martian and steroidal basaltic meteorites

Misasa International Student Intern Program

Since 2005, the Institute has been holding an
annual Misasa International Student Intern
Program for advanced undergraduate and Master
students (regardless of nationality) each year in
order to promote international collaborative
research and education. During the intern program,
each student works on an active IPM research
project under the supervision of IPM faculty
members and their research groups. A number of
publications in international journals have resulted
from research related to this program. The goal of
the program is for the participants to become
acquainted with research activities and the state-of-
the-art research facilities at the IPM, and to gain
first-hand scientific research experience.

The program has been well received
internationally, attracting a large number of
applicants from worldwide each year. More than 150
students have participated in the program over the
last 14 years. Some of them later became graduate
student at the Institute, many are now researchers in
major research institutions worldwide.

In 2018, the intern program was held during July
2 to August 10, 2018. 12 students from 8 countries
worked on 4 projects during the program.

,'l
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Intern Program in 2018

Intern Program 2019

From this fiscal year, the intern program will be
held as part of the Joint Use/Research program.

The intern program this year will be held during
July 1 (Mon) to August 8 (Thu), 2019 for about six
weeks. The three projects shown below will be
implemented.

The call for application was closed on April 1,
2019. 157 applications were received. 6 applicants
from 3 countries have been selected to participate in
the program.

Intern Projects in 2019

(Supervisors: M. l1zawa*, T. Okuchi, and S. Yamashita)
2. Heat transport in the Earth: Thermal conductivity measurement of ferropericlase under high pressure

(Supervisors: T. Yoshino* and D. Yamazaki)

3. Experimental and theoretical study of the incorporation mechanisms of halogens in serpentine
minerals: Implications for the cycling of halogens during subduction

(Supervisors: M. Kanzaki* and X. Xue)
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“Research Center for Earth and

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 both domestic and overseas
researchers to access facilities and expertise
for chemical analysis, dating, and structural
analysis of terrestrial and extraterrestrial
materials and high P-T experiments under a
range of conditions.

Starting from the FY2019, five research
categories for Joint Use/Research at IPM
were newly designated in order to better
promote Joint Use/Research.

1) International joint research

2) General joint research

3) Joint Use of facility

4) Workshop

5) Intern-type joint research

The recruitment for all categories except
5) is conducted twice a year.

Joint Use/Research Projects accepted for the 1
Call for Application in FY 2019

The 1%t call for application was closed on Jan. 31,
2019. At the Steering Committee for Joint-
Use/Research held on March 7, 2019, 42 projects,
including 13 International Joint Research projects,
28 General Joint Research projects and 1 Workshop
were approved.

Personnel Changes

March 31, 2019
Akira Yoneda (Associate Prof.): Retired
April 1, 2019
Takashi Yoshino (Associate Prof.):
Promoted to full Professor

Announcement

Exhibition @ JPGU2019

IPM is scheduled to put up a display at the University
Exhibition corner of the JPGU 2019 meeting during
May 26-30, 2019.
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Faculty positions available

1. Tenure-track Assistant Professor in the Division for
Basic Planetary Materials Science, 1 post
We seek a candidate who will be able to promote
experimental planetary materials science using an
approach that will contribute to the vision of the Institute
to develop a comprehensive experimental infrastructure
covering the entire pressure range from vacuum to
ultrahigh  pressure aiming at comprehensive
understanding of Earth and planetary materials. The
candidate is expected to demonstrate excellent ability
and research achievement in a related research field, to
have the ability and desire to promote development of
advanced experimental techniques, and to have the
ability to develop a novel and independent research
program at IPM as well as the desire to cooperate with
existing faculty and staff to advance Earth and planetary
materials science.
e Appointment date: As soon as possible
¢ Qualifications: The candidates must have a doctoral
degree. Ability to teach and guide research in English
is required. Any nationality is welcome.
¢ Closing Date: Review of Applications will begin on July
8, 2019, and will continue until the position is filled.
For more details, please visit the IPM webpage.

2. Tenure-track Assistant Professor in the Division for
Astrobiology, 1 post (to be advertised soon, please
check the IPM webpage for latest information)

Ph.D. student positions available

We accept applications for enroliment 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.

October 2019 enrollment: (a few positions)
Period for Eligibility review:
April 26~May 7, 2019 (1% recruitment)
July 1-2, 2019 (2" recruitment)
Submission period for application:
May 23, 2019 ~June 5, 2019 (1% recruitment)
August 1~2, 2019 (2" recruitment)

April 2020 enrollment (4 positions):
Period for Eligibility review:
July 1~2, 2019 (1* recruitment)
December 19~20 2020 (2" recruitment)
Submission period for application:
August 1~2, 2019 (1% recruitment)
January 30~31 2020 (2" recruitment)

For more details, please visit the IPM webpage shown
below.
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TEL:0858-43-1215 ({£ 3K)
FAX :0858-43-2184

el UJK;*#F.&E%EEH%EFE Institute for Planetary Materials, Okayama University
T682-0193 BHUEHAEF=FRATILE 827 827 Yamada, Misasa, Tottori 682-0193 Japan

TEL:+81-858-43-1215
FAX:+81-858-43-2184

WERB : http://www.misasa.okayama-u.ac.jp/
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