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The 3rd Glohal-COE international symposium on

Deen Farth: Mineralooy

Inconjunctionwith TANDEM 2013

Organize by the Clohal COE Program“Avanced Eperimental and Theoretical Dep Earth Mineralogy™

Date
Ath-6th, March, 2013 ©
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Green Hall & Nanka Memorial Ha!l.ﬂllme University, Matsuyama, Japan
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1. Deep Mantle Mineralogy
Rheology of Minerals and Rocks
Water in the Deep Earth
The Core
Planetary Interiors
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Materials under Pressures

FERRGETE A
Yanbin Wang (GSECARS)
Tan Jackson (Australian National Univ.)
Shun—ichiro Karato (Yale Univ.)
Yingwei Fei (CIW)
Taku Tsuchiya (Ehime Univ.)
Ho—Kwang Mao (CIW)

E DM DOFRFEHTT

Jay Bass (Univ. of Illinois)

Kei Hirose (TiTech.)

Tomoo Katsura (BGI)

Junfeng Zhang (China Univ. of Geosciences)

Daisuke Yamazaki (Okayama Univ.)

Bijaya Karki (Louisiana State Univ.)

Jiuhua Chen (Florida International Univ.)

Akio Suzuki (Tohoku Univ.)

Bruce Buffett (Univ. of California)

Hidenori Terasaki (Osaka Univ.)

Craig Bina (Northwestern Univ.)

Shijie Zhong (Univ. of Colorado Boulder)

Fabrice Brunet (CNRS)

Norimasa Nishiyama (DESY)

Robert C. Liebermann (Stony Brook Univ.)
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“Recent Technical and Scientific Advances in
High Pressure Neutron Scattering”

#HEE Dr. Christopher A. Tulk (Neutron
Sciences Directorate, Oak Ridge
National Laboratory, Oak Ridge TN.

USA)
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2/8 “Post-GCOE programs and recent advances in
synthesis and applications of NPD”
Dr. Tetsuo Irifune (Professor & Director,
GRC)

2/22 “Melting,
deformation — some possible links in the
properties of metals”

Dr. Yuh Fukai
Industrial Science,
Tokyo)

hydrogen, severe plastic

(Professor, Institute of
The University of

3 A

3/1 “Martensite—like phase transformation
mechanism of graphite to hexagonal
and cubic diamond under high pressure and
high temperature”
Dr. Hiroaki Ohfuji (Associate Professor,
GRC)

3/8 “ Theoretical modeling for the X-ray
spectroscopy of iron—bearing MgSiO, under
high pressure”
Dr. Xianlong Wang (Global COE Postdoctoral
Fellow, Ehime University)
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4/12, 4/19, 4/26 % FEL THBY £7,

» BEDEE

#5340[0] “Pressure estimation using “diamond

Raman” method at low—pressures below
10GPa”

Taku Fujii (Msc. Student, Ehime
University)

“Phase changes of hydrogen hydrate
low—temperature and high-
pressure”

Shingo Kagawa (Msc. Student, Ehime
University) 26 October 2012

under

#5341 “Ab initio lower mantle model”
Dr. Taku Tsuchiya (Professor, GRC)
12 November 2012

#342[8] “Investigation of Al-bearing hydrous
minerals in the uppermost lower mantle
condition”
Kohei Hayashi
University)

(Msc. Student, Ehime

“Transformation mechanism of graphite
to hexagonal diamond - Influence of
graphite crystallinity and
hydrostaticity =~
Tomoharu Yamashita
Fhime University)

(Msc. Student,
6 November 2012

%#343[8] “Deep magma feeding system of Fuji

volcano, Japan: High-pressure
experimental study using 850MPa HIP
apparatus”

Dr. Eiichi Takahashi (Professor, EPS,
Tokyo Institute of Technology)
22 November 2012



#3445 “Melting experiments of water in a
diamond anvil cell using double sided
C0, laser heating system”
Dr. Tomoaki Kimura (Global COE
Postdoctoral Fellow, GRC)
“In situ X-ray diffraction analysis of
the experimental dehydration of
chlorite at high pressure”
Hideki Suenami (Msc. Student, Ehime
University) 30 November 2012

#5345[F] “Melting experiments in diamond anvil
cells under the CMB condition”
Satoka Ohnishi (Msc. Student, Ehime
University) 21 December 2012

%3460 “Lattice preferred orientation of hep
iron induced by shear deformation”
Dr. Yu Nishihara (Senior Research
Fellow, Senior Research Fellow Center,
GRC) 11 January 2013

#3470 “Pressure and temperature dependences
of sound velocities of minerals in the
Farth’s mantle transition region”
Dr. Steeve Gréaux (Global COE Research
Fellow, GRC)

“Microstructures of nanopolycrystalline
diamond synthesized directly from
highly crystallized graphite”
Fotoshi Isobe (Ph.D. Student, Ehime
University) 18 January 2013

%5348[A] “Measurements of elastic velocities
and elastic
nano—polycrystalline

constants of
diamonds  and

sintered diamonds with fluid pressure”

Kimura (Assistant
25 January 2013

Dr. Masaki
Professor, GRC)
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% JSPS Summer Fellow 2012 GRC report

This past summer I spent 2 months at the GRC
as a JSPS Summer Fellow. I worked with Dr. Jun
Tsuchiya on creating hydrogen defect models of
hydrous postperovskite, the existence of which
is a major topic of my research at my home
institution of Northwestern University (USA).
By cooperating with Dr. Tsuchiya I am combing
experimental techniques to synthesize this
material with computational techniques to
investigate the physical properties of hydrous
silicates under lower mantle conditions.
During my stay at the GRC I developed 4 distinct
potential defect models for postperovskite and
their
properties and investigated their stability
under lower mantle conditions. Back in the USA,

computed elastic and vibrational

I am now developing experimental techniques to

synthesize and characterize this material.

My time at the GRC was unforgettable. I made
so many friends who I miss dearly and look
forward to visiting Japan again in the future!
(Joshua Townsend)

Tsuchiya group out to dinner on my last night in
Matsuyama. | am second from right.
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< Sound velocities of MgSi0; akimotoite and

10

its nonlinear temperature dependence at HPHT
conditions

MgSi0; akimotoite is one of the high pressure
polymorphs of enstatite with the ilmenite
structure. Akimotoite is restricted to be

stable at very high pressures of 20~25 GPa and

at relatively low temperature conditions
according to  previous high  pressure
experiments. Thus, akimotoite is believed to

occur in some cold stagnant slabs at the bottom
of mantle transition zone and uppermost lower
mantle. The elastic properties of akimotoite
are of significance for understanding the
three—dimensional structure around the bottom
of mantle transition zone with cold stagnant

slabs. Using ultrasonic technique, we
investigated the elastic wave velocities of
polycrystalline MgSiO, akimotoite wup to

pressure of 25 GPa and temperature of 1500 K.
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various pressure conditions of mantle transition
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The results show that both Vp and Vs increase
with increasing pressures and decrease with
temperatures. data demonstrated
nonlinear temperature dependences at high
temperature conditions, particularly for Vs

The velocity differences predicted from linear

Present

and nonlinear relations are >1.1% at high
temperatures.

We compared the velocities of mantle minerals
with MgSi0; composition using present and other
available data on the end—members. The results
indicate that the velocities of akimotoite are
always higher than those of geophysical models
The velocity jumps
across Ak—Pv transition at the lower part of
~5-6% for P-wave and

in the transition zone.

mantle transition zone,



~10-12% for S—wave, are very large, suggesting
this transition may contribute to the
discontinuities observed above 660 km.
(Chunyin Zhou)
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	今回の研究により、Pv及びPPvの深部マントルその場条件下の格子熱伝導率を初めて第一原理的に決定し、その結果を踏まえて下部マントルの熱伝導率プロファイルをモデル化する事ができた。しかし下部マントル深部条件下における鉄の固溶及び光輻射の熱伝導率への影響は、それらの低圧下での実験結果を外挿する事によって評価しており、第一原理計算又は実験によって直接決定されたものではない。また、,𝜅-𝑙𝑎𝑡.の第一原理計算に関しても、フォノン-フォノン相互作用のより高次の素過程がもたらすフォノン寿命への影響な...

