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“Hydrogen—enhanced electrical conductivity
in olivine and other minerals”
R Dr. Shun—ichiro Karato (Professor, Yale
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11/4 (Advanced Science Seminar)
“Ab initio core model”
Dr. Taku Tsuchiya (Professor, GRC)

11/11 “Melting relations in the Mg0-MgSiOs
system and the effect of other elements
under the lower mantle condition”
Satoka Ohnishi (Ph.D.
University)

student, Ehime

“Numerical simulations of thermochemical

mantle convection with drifting
supercontinent in two—dimensional
cylindrical geometry”

Akari Harada (Msc.  Student, FEhime
University)

11/18 “From modeling defects to the rheology
of the Earth’s interior”
Dr. Sebastian Ritterbex
Fellow, ELSI-ES, GRC)

(Postdoctral

11/25 “Lattice diffusion in B2-type Mg0”
Takafumi Harada (Msc. student,
University)

Ehime

“Synthesis of transparent sintered bodies
of polycrystalline pyrope at high
pressure and high temperature and their
characteristics”

(Msc.  Student Ehime

Daisuke Furuta

University)

12AHA

12/2  “Development of externally heated diamond
anvil cell technique for high temperature
studies of fluids and silicate melts”
Dr. Nadezda  Chertkova (Postdoctral
Fellow, GRC)

12/9 “TEM analysis of primary inclusions in
carbonado”
Natsuko Asano (Msc. student, Ehime
University)

“Equation of state of Al-bearing hydrous

bridgmanite: technical development of
in situ X-ray closed system method”
Sho Kakizawa (Ph.D. student, Ehime

University)

12/16 “Experimental study on the stability and
physicochemical behavior of methane

hydrate under high pressure and high

temperature”
Hirokazu Kadobayashi (Ph.D. student,
Ehime University)

1A

1/6  “Metal-silicate partitioning of halogens:
Implications for the abundance and

origin of terrestrial halogens”
Dr. Hideharu Kuwahara (JSPS Postdoctral
Fellow, GRC)

S BEDEE

55445 [A] “Synthesis of superhard carbon nitrides”
Dr. Yohei Kojima (Postdoctral Fellow,
GRC) 2016. 07. 01

%5 446 0] “Intermediate—depth earthquakes can be
caused by localized heating in
dehydrated antigorite shear zones”
Dr. Tomohiro  Ohuchi (Assistant
Professor, GRC) 2016. 07. 08

95447 [A] “Phase relations in the
KAI1Si30s—NaAlSis0s with implications
for the formation of lingunite in
heavily shocked meteorites”
Youmo Zhou (Ph.D. student, Ehime
University) 2016. 07. 15

% 448 [B] “High—pressure generation in Kawai-

system

type multianvil apparatus equipped
with  nano—polycrystalline  diamond
anvils”

Dr. Takehiro Kunimoto (Postdoctoral

Research Technician, ELSI-ES, GRC)
2016. 07. 22
% 449 7]  (Advanced Science Seminar)
“ Numerical experiments
super—Earths

on mantle
convection of with
strong adiabatic compression”
Dr. Masanori Kameyama (Professor,
GRC) 2016. 07. 29
#4500 “In situ high P-T X-ray computed
laminography and its applications”
Dr. Ryuichi Nomura (Postdoctral
Researcher, GRC) 2016. 08. 05
95451 [B] “Transformation of hydrous oxides at high
pressures’
Dr. Masayuki
Professor, GRC)

Nishi (Assistant

2016. 9. 30



%452 [Aa] “H-D inter—diffusion in Fe-bearing
wadsleyite and ringwoodite”
Dr. Wei Sun (Postdoctral Fellow,
ELSI-ES, GRC) 2016. 10. 7
%453 [0 “Ab initio prediction of potassium
partitioning into the Earth’s core”

Dr. Zhihua Xiong (Postdoctral Fellow,

GRC) 2016. 10. 14
25454 [H] “Numerical simulations on the formation

and behaviors of slabs in 2-D
spherical annulus”
Mana Tsuchida (Msc.

University)

student, Ehime
2016. 10. 21
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THEME L TR, HERNEO 2 & OFfEF M
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Sebastian Ritterbex
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My name 1is

Sebastian
Ritterbex and
I joined the
theoretical
mineral physics
group at GRC as
postdoctoral

researcher at l A A J

the end of I 4 | T &
July 2016. Originally from the Netherlands
where 1 studied physics and geophysics at
Utrecht University, I obtained my Ph.D. at
University Lille 1 in France in the mineral
physics group of Prof. Cordier. Trained as a
materials scientist in theoretical and
computational mineral physics, my aim is to
apply theoretical methods to study the
intrinsic properties of Earth materials, with
special interest in crystalline defects and
deformation processes at all scales to bridge
the gap geodynamics and the

underlying microscopic processes

between



During my Ph.D., I have been modeling
intracrystalline plasticity 1in the
transition zone constituents from the atomic
to  the After
dislocation glide in Mg,Si0Os wadsleyite and
ringwoodite, it is shown that because of high
lattice friction, the efficiency of
dislocation glide as a strain producing

negligible at

main

grain  scale. studying

mechanism becomes mantle

conditions in comparison to the climb process.

The results emphasize the importance of point
defect mediated deformation mechanisms in the
bulk of the Earth’s interior.

Motivated by the previous results I intend
to study atomic diffusivity in the high-
pressure phases of the deep Earth as one of
the key properties that may
rheology of the interior and hence the
dynamics and planet.
Together with Prof. Tsuchiya I will work on
modeling the
phases of the deep Earth by means of point
defect diffusion using first-principles
molecular Being essentially a
we start at the scale of

control the
evolution of our

plasticity of high—pressure

dynamics.
multi-scale study,
the defect that is important to capture the
essential physics of the deformation process.
I like to thank Prof. Tsuchiya who gave me
the opportunity to work and develop myself in
the GRC which enables me to discuss with the
many experimentalists, something that is, in my
view, essential to enhance our understanding
of the physics of the Earths interior.
Finally I like to say many thanks to the
whole TMPG group for their warm welcome and
especially to Natsuko Miyamoto and Megumi
Yashiro without whom I couldnt have settled
down so easily in the nice city of Matsuyama.
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I am a fourth year PhD student from the
University of Chicago where I study material
properties under high pressure and high
temperature conditions to better understand
the constitution and evolution of planetary
In Chicago I primarily perform
laser—heated diamond anvil cell experiments
to investigate the distribution and cycling

interiors.

of volatiles in the deep Earth using X-ray
diffraction (XRD), nuclear resonance
inelastic X-ray scattering (NRIXS), and high-
pressure infrared spectroscopy. This summer
I spent ten weeks visiting Ehime University
through the EAPSI Program, which is jointly
funded through the U.S. National Science



Foundation and the Japan Society for the
Promotion of Science

At Ehime University I have worked under the
mentorship of Prof. Jun Tsuchiya,
helped me to develop Density Functional
Theory (DFT) calculations that compliment my

who has

ongoing experimental efforts to study the
properties of hydrous mantle phases at high
pressure. In particular, my project here aims
to provide insight into the deep Earth’s
hydrogen  budget via two ab initio
investigations of hydrous mantle phases: (1)
determining the stability,
hydrogen bond symmetrization of ¢ —FeOOH, and
(2) first-principles of the
vibrational properties of aluminous phase D
function first
calculation can help constrain the potential
water budget of the Earth’s lower mantle by
providing insight into the potential solid
solution formed between phase H (MgSis04Hs),
0 —A100H, and ¢ —FeOOH. The
calculation is important for determining the
effect of hydrogen bond symmetrization on the
bulk properties of a hydrous mantle phase
(phase D, (Mg, Al) (Si, Al)40¢H,) that may usher
water through the transition zone

I have greatly enjoyed my time here at the
Geodynamics Research Center.
so much from my advisor and look forward to
returning in the spring when I will continue
my research on hydrous high—pressure phases at

elasticity, and

calculations

as a of pressure. The

second

I have learned

Ehime University for an additional three months.
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I had ever worked for 9 years from February
1998 to March 2007 at Ehime University,
firstly at the Department of Earth Science
till March 2001 as an associate professor,
and then at Geodynamic Research Center (GRC)
as an associate professor and a full
professor during 2001 to 2007. I had a
pleasant and fruitful time in Ehime, thanks
to the kind help and support from the faculty
members and students then.

In the following, I would like to introduce
briefly my studies here in Tohoku University
April 2007. (1) We
determining the first seismic tomography of

since succeeded 1in

the Moon (Zhao et al., 2008, 2012), which
shed new light on the lunar interior
structure and mechanism of moonquakes; (2) We
have been studying seismic anisotropy
tomography (e.g., Wang & Zhao, 2008, 2013;
Zhao et al., 2016), which provides new
information on the dynamic evolution of the
crust and mantle, mantle convection and
subduction dynamics; (3) Soon after the

occurrence of the great Tohoku—oki earthquake
Mw 9.0) on 11 March 2011, we presented the
tomographic image of the source zone (Zhao et
al., 2011), which  provided
information on the causal mechanism of the
huge megathrust earthquake; (4) We found that
ascending fluids from the Pacific slab
dehydration caused the 11 April 2011 Iwaki
earthquake (M 7.0), and the fluids are also
entering the Futaba fault near the Fukushima
nuclear power plant, indicating that special
attention should be paid to the potential
risk of a large crustal earthquake in that
area (Tong & Zhao, 2012); (5) A book titled
“Multiscale Seismic Tomography” (D. Zhao, 2015)
has been published recently by Springer, which
the major of

crucial

summarizes results seismic

10

tomography studies by our group in the past decade.

We have obtained some honors in the last a
(1)  World Top-10
selected by Thomson—Reuters
among over 30,000
according to their publications and citations
during 2000 to 2010
(http://archive. sciencewatch. com/ana/st/
earthquakes2/authors/); (2) The 2014 Island
Arc Award from Geological Society of Japan;
(3) Top—20 Most Influential Researchers in
Japan (http://news. wiley. com/AGU_JPGU)
according to their AGU publications and
citations during 2009 to 2015; and (4) our
recent JGR paper (Liu & Zhao, 2016) has been
selected as AGU Research Spotlight.

Finally, 1 that GRC
researchers will do more and better works
and GRC will continue to be an

few years, such as
seismologist

earthquake researchers

sincerely wish
from now,
excellent research center in Earth sciences
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