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Jiejun Jing
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Greetings to everyone
at GRC! This is Jiejun
Jing who gained a two-—
year JSPS postdoctoral
GRC. My
research interests are

position at

planetary and lunar
sciences (rocky bodies).
Since last
27th, I

Yoshio Kono and Steeve

November

have been

working with Drs
Gréaux in GRC, focusing on measuring seismic

sound velocity of lunar minerals.

My journey in Earth and Planetary Science
began during my undergraduate study in China
University of Geosciences (Wuhan) in 2012.
After I got my Bachler degree in 2016, I went
to the Institute of Geophysics and Geology,
Chinese Academy of Science where 1 worked

with my supervisors Drs. Hong—Fu Zhang and
Ben-Xun Su on the evolution of lithospheric
mantle beneath NW Turkey (the
continental margin). Until my graduation in
2019, I still identified as

‘geochemist’ as I studied on trace elements
stable and radiogenic isotopes (Re-0Os, Li, O
and S) of mantle xenoliths. Finally, I got an
opportunity  to into
and

European

have been

experimental
petrology the
supervision of Dr. Wim van Westrenen in Vri je
University Amsterdam in the Netherlands
Since my PhD program started in late 2019,

get

lunar science under

I have been mainly focusing on the evolution

of the lunar magma ocean (LMO) and the
composition and structure of the lunar
interior. To do so, 1 wused the high-

temperature, high-pressure experiments to
model the melting and crystallization of the
LMO; and investigated on the returned lunar
soils sampled by the Chang’ e-5 mission.
Trace element contents (e.g., rare earth and
metal elements)

volatile elements

in returned lunar soil and
(F and Cl) partitioning
behavior are my most used indexes and tools
to reveal the evolution of the LMO, providing
implications on the lunar mantle lithology
and degassing history of the early Moon. In
addition, by melting the ‘bulk silicate
Moon’ , I have determined the depth at which
lunar garnet can remain stable and the lunar
lower mantle structure. The findings provide
valuable chemical and physical constraints on
the structure and composition of the lunar
lower mantle. However, this research is still

limited in geochemical modeling and the
‘garnet effect’ on LMO trace element
evolution. Question regarding whether the

lunar garnet can be used to explain the
seismic velocity increases at the depth of
~500-700 km of the Moon remains unclear. My
research on the garnet stability of the Moon
and the lunar garnet compositions serves as
a good pilot study for the further
geophysical research. Thus, I propose to
provide novel constraints on the structure
and composition of the deep lunar interior by
performing experimental
velocities of

measurements  of

seismic lunar garnet and
coexisting minerals at lunar mantle pressure
and temperature conditions. This made my
decision to come GRC and work with Drs. Yoshio
Kono and Steeve Gréaux, the top research team
in this field.

Now I am keen to become a researcher who’s



labeled by both
and start this by learning how to do physical
property measurements at high pressure and
high temperature

‘geochemist’ and

to complement my previous

experience with chemical property measurements

I hope expand my research toolkit by learning
physical property measurement techniques in
Japan.

I have spent four years in rainy and windy
Amsterdam for my PhD, and three and a half
years are filled with COVID-2019, which made
me a typical ‘night owl’ who likes working
from home alone at quiet midnight. Finally,
I can become more active during the day in
the sunny and quiet Matsuyama.
in Matsuyama and work with all the
in GRC the prestigious high-
pressure institute. Outside of science, 1
like quiet atmosphere for relaxation and also
like playing badminton with friends. I am
foodie, history buff and
skiing beginner. Happy to become a new member
of GRC and looking forward to collaboration

I am happy to
live
scientist

also bookworm,

and exchanging ideas with everyone!
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v BRIFOWRMEANT -
< Lattice thermal conductivity of lower
mantle minerals from ab initio mineral physics

Lattice thermal conductivity, K, 1is a
fundamental physical parameter in controlling
the activity of heat transfer in a solid. It
attracts researchers from wide ranging fields
such as materials science, engineering, and
Earth and planetary science. The determination
of ki of Earth’sconstituent materials is key
to understanding the dynamics and thermal

evolution of the Earth’s interior. Despite



its importance, studies on the measurement of
Kiae of the Earth’s lower mantle (LM) minerals
at high pressure (P) and temperature (T) have,
thus far, been limited; most likely due to
the technical difficulties involved in carrying
out these experiments. Therefore, extrapolation
of Kja¢ measured at limited P and/or T conditions
is often made to discuss the thermal transport
properties of the Earth’s LM.

Prof. Taku Tsuchiya and I have been conducting
computational determinations for Kk, of the
LM minerals at any P and T conditions. Our
approach is based on the density functional
theory (DFT) combining with phonon transport
theory describing anharmonic phonon—phonon
interaction. In the last decade, we successfully
determined the Ky, of the end-members of the
LM minerals, MgO periclase (Pe), MgSiOs
bridgmanite (Brg) and post-perovskite (PPv)
under deep mantle P and T conditions (Dekura
et al., 2013; Dekura & Tscuchiya, 2017; 2019)

(Fig. 1). The relation of Kj,; of the LM end—

. MgO
member phases is found to be k" >> Kby’ >

1 Br8Klat
lat
be explained by large phonon lifetime of MgO,

which is more than twice larger than that of
the PPv and Brg. This is because the number
of atoms in the primitive unit cell is only

The significantly high Kj;; of MgO can

two with six phonon branches, resulting in

weaker phonon—phonon scattering.

150 — T T

Next, we recently extended our computational
to
realistic composition in the LM, in conjunction
with the internally consistent DFT+{ method
(Wang et al., 2015) to deal with the
electronic structures of such strongly
correlated systems. The method was then applied
to the Fe-bearing (Mg, Fe)0 ferropericlase,
the second most abundant LM mineral,
strong negative iron effect on the Ky, of MgO
was predicted (Dekura & Tsuchiya, 2023). For
example, the Ky of Mg0O, which is ~20 and
~80 Wm'K?' at 30 and 136 GPa at 2000 K,
respectively, is substantially reduced to be
~3 and ~30 Wm'K! by the 12.5 mol% Fe0

techniques Fe-bearing  systems, more

and

12

400 T T T

P=136 GPa
300
<
E 200
z
K
100
Fe-beaering
0 1000 2000 3000 4000
T(K)
incorporation (Fig. 2). We elucidated the
physical origin of the observed strong

negative iron effects on the Ky, of Mg0. Our
analysis demonstrates that the strong iron
effect caused by both
anharmonic phonon lifetime and phonon group
The
decrease in the phonon group velocity is due
to the replacement of Mg atoms with Fe atoms
in the
lifetime is related to the larger number of
anharmonic decay channels for the three-
phonon process.

It is widely accepted that the major mineral
components of the LM are thought to be
(Mg, Fe)Si0s Brg in the most part and its high-
P phase, PPv in the base. The Ky, of these
phases, therefore, primally controls the LM

is decrease 1in

velocity by the iron incorporation.

of larger mass, and the decrease

conductivity. We are currently investigating
the effect of iron solid solution on both
phases to provide a realistic thermal transport
model of the (Haruhiko
Dekura)

lowermost mantle.
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2015, Treatise on Geophysics). #FIZ FEi~ > b
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