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2011 GL-GRC Inter-Institutional Science Symposium
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Researchers at the Geophysical Laboratory (GL) and the Geodynamics Research

Home Center (GRC) are intellectual leaders in a variety of chemical, physical, and
biological topics in the natural and applied sciences. To highlight the forefront of
research at these in: l\ tions an nd fuste sce ntific ex: cha ge between them, GL will
host a GL-GRC In
range of topics is intention: al\y b nad des gned to shcwcase ongoing research and
bolster international collab n. The i invites in any
field, and particularly encnurages parhclpal on ol young scientisis.

n September 2011. The

An emphasws is placed on student and posldoc(oral researcher talks. In addition,

d r faci Ily wnII provide lhew recent work.
A p Ie sion on lhe
students ‘ h owcase thei

ing o rs ept. 19 will prov de additional opportunity for

Abstracts must be submitted no later than July 1, 2011
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55 10[H]
FAM : Prof. Baosheng Li
( Mineral Physics Institute, Stony Brook
University, USA)
H BEF:201142H21H 10:00-12:00, 14:00-16:00
“Tutorial for Ultrasonic Interferometry
Measurements of Sound Velocities at High

Pressure”
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Z50a]
FH{EFE : Prof. Baosheng Li
(Mineral Physics Institute, Stony Brook
University, USA)
H HBF:20114E2H22H - 23H
1. Lectures on elasticity of materials,
principles of ultrasonic interferometry,
and implementation in high pressure
apparatus.
2.  Hands—on exercise of ultrasonic
measurement at ambient pressure.
3. Hands-on exercise using high pressure
apparatus for ultrasonic measurements
4. Data analysis for the derivation of
elasticity (bulk and shear moduli, Young’s
modulus, Poisson’s ratio, etc) as well as

their pressure derivatives

$ EEJOVFAT7EIF—

75 38[H]

“The Elasticity of Synthetic Polycrystalline
Almandine, Grossular and CMNF Garnet at High
Pressures and High Temperatures”
EIEE  Prof. Gabriel Gwanmesia (Delaware State
University)

H Rf:201142 H 23 H 16:30-17:30

%5 39 [

“Fe—bearing perovskite and post—perovskite:
Phase stability, and the
consequences for the lower mantle”

ZEUEA& : Dr. Razvan Caracas (CNRS, ENS de Lyon,
Lab. Sciences de la Terre)

H KF:201143 H1H 16:30-17:30

spin transitions,

25 40 [A]

“Indoor vs. Outdoor Geophysics”

HEHE : Prof. Robert C. Liebermann (Department
of Geosciences, Stony Brook University)

H KF:201144H 15 H 16:30-17:30
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6/17 “Experimental study on the phase trans—
formation mechanism of hexagonal diamond
from graphite”
Dr. Hiroaki Ohfuji (Assistant Professor,
GRC)

6/24 “Phase relation of Fe-Ni alloy at high
pressures’
Dr. Yasuhiro  Kuwayama (Assistant
Professor, GRC)

7R

7/1 “Lattice thermal conductivity of deep
mantle minerals”
Dr. Haruhiko Dekura (Senior Research

Fellow Center, Postdoctoral Fellow, GRC)

“Si-Al interdiffusion rate in garnet and

implication for metastable mineral
proportion of pyrolite”
Dr. Masayuki Nishi (JSPS Postdoctoral

Fellow, GRC)

7/8 “Preliminary results on sound velocity

measurements of MgSiO, akimotoite”
Zhou (Ph.D. Student,
University)

Chunyin Ehime

“Melting study of pyrolite and MORB under
hydrous conditions”
(Ph. D. Ehime

Quiping Yang Student,

University)

7/15 “Developments of large 6-6 type compression
for high—pressure neutron diffraction”
Dr. Akihiro  Yamada  (Global  COE
Postdoctoral Fellow, GRC)

“Seismological and mineral physical joint

modeling on seismic anisotropy



above/below D” beneath the Antarctic
Plate”

Dr. Yusuke Usui (Global COE Postdoctoral
Fellow, GRC)

7/22 “Low temperature and high pressure
properties of methane hydrate”
Dr. Hisako Hirai (Global COE Professor,
GRC)

7/29 “Fe distribution in the lower mantle”
Dr. Yoshinori Tange (Assistant Professor,
GRC)

» BEDEE

&5 284 [A] “BOTCHAN-6000: current status and future
perspectives for  synthesis of
NPD and other new materials under
high pressure”
Dr. Tetsuo Irifune (Professor &
Director, GRC) 21 January 2011

%5 285 [0 “Water content in the Earth’ s mantle:
dry or wet?”

Dr. Toru Inoue (Professor, GRC)

“Elastic wave velocities of
stishovite at high pressures”

Ryo Negishi (M.Sc. Student, Ehime
University) 28 January 2011

%5 286 [F] “Ab initio modeling of the deep mantle
thermal chemical properties”

Dr. Taku Tsuchiya (Professor, GRC)

4 February 2011

%5 287 [A] “Experimental studies for origin of
splitting of 660 km discontinuity
beneath subduction zone”

Dr. Norimasa Nishiyama (Associate
Professor, GRC) 18 February 2011

% 288 [A] “Partitioning of U-Th-Pb, Sr—Rb and
lanthanoid elements between aquious
fluid and eclogite minerals in
subduction zone”

Dr. Kyoko Matsukage (Global COE
Associate Professor, GRC)
25 February 2011

% 289 [A] “High pressure deformation experi-

ments on fine—grained forsterite:
implications for deformation
mechanism in the Earth’s deep upper
mantle”

Dr. Yu Nishihara (Senior Research
Fellow, Senior Research Fellow
Center, GRC) 4 March 2011

55290 [A] “Measurements of elastic velocities

and elastic constants of nano—poly—

crystalline diamonds with gas

apparatus”
Dr. Masaki  Kimura (Assistant
Professor, GRC) 11 March 2011

%5 291 [8] “Inference from two—dimensional numerical

simulations of thermochemical
mantle convection with drifting
supercontinent”

Dr. Masanori Kameyama (Associate
Professor, GRC) 18 March 2011

% 292 [A] “Dynamics of slabs subducting in the

mantle transition zone”

Dr. Tomoeki Nakakuki (Assistant
Professor, Department of Earth and
Planetary Systems Science, Graduate
School of Science, Hiroshima
University) 8 April 2011

#293[0] “Indoor vs. Outdoor Geophysics”

Dr. Robert C. Liebermann (Professor,
Department of Geosciences, Stony
Brook University) 15 April 2011

552940 “Flow and seismic anisotropy in the

mantle transition =zone:  Shear
deformation experiments on
wadsleyite”

Dr. Takaaki Kawazoe (Global COE
Postdoctoral Fellow, GRC)

“Deformation  of  olivine and
implications for the dynamics of
Farth’s upper mantle”
Dr. Tomohiro Ohuchi (Global COE
Postdoctoral Fellow, GRC)

22 April 2011



% 295 [A] “Predictions of the shear response of
(Mg, Fe)Si0, post—perovskite”
Dr. Arnaud Metsue (Global COE

Research Fellow, GRC)

“Intermolecular interactions in
deuterated hydrogen hydrate under
high pressure and its implication for
the stability of gas hydrates”
Dr. Shinichi Machida (Global COE
Research Fellow, GRC) 13 May 2011

&5 296 [B] “The RPR and its extension to ACROSS

for active monitoring of the Earth’s

interiors”

Dr. Mineo Kumazawa ( Visiting
Professor, Tokyo Institute of
Technology) 3 June 2011
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% Ultrasonic Interferometry Measurements at
High Pressure

From February 21-23, 2011, the Geodynamics
Research Center at Ehime University played host
to an internship program sponsored by the
Global Center of Excellence in Deep Earth
Mineralogy centered at the GRC. This internship
was designed for young scientists interested in
learning about the utilization of ultrasonic
sound waves in studying elastic properties of
Elasticity of

at high pressure is

materials at high pressures.
materials of great
importance in many scientific fields, such as
materials science, physics, and of course,
Earth science.

The internship was organized locally by

Professor Matthew Whitaker with Dr. Yoshio Kono.

The keynote lecturer and primary contact for
the program was Professor Baosheng Li of the
Mineral Physics Institute at Stony Brook
University, USA. Prof. Li is the world s
foremost expert in ultrasonic interferometry
conditions using

measurements at extreme

multi—-anvil techniques, and the
state—of—the—art techniques that are now used

routinely at advanced facilities across the

world were originally developed by Prof. Li and
his team. Prof. Li has had very strong ties with
the GRC, and in fact was the Ph.D. advisor of
Prof. Whitaker, so it was a very good experience
to have him come to Japan for this internship
program.

This program was split into two distinct
First, on Feb. 21, was the 4"

International Special Lecture Series in the

parts.

Global COE program. These lectures were given
by Prof. Li,

course about the principles and methods of

and served as an introductory

ultrasonic velocity measurements and their
implementation in a high pressure apparatus to
make precise sound velocity measurements for
properties
This
Special Lecture was open to anyone who wished
to attend

community.

materials behavior and

characterization at high pressure
and was well-received by the GRC
The following two days consisted of an
experimental tutorial course that was targeted
at young scientists, with or without prior
experience, who might like to incorporate this
advanced technique into their research program.
The morning of Feb. 22 saw the group do a
measurement of ultrasonic velocities in a
sintered polycrystalline aggregate at ambient
followed by an

pressure and temperature,

experiment in the afternoon measuring the

ultrasonic wave speeds 1in polycrystalline
pyrope
temperature using the Orange—2000 multi—-anvil
apparatus installed in the high pressure
laboratory of the GRC. The final day, Feb. 23,
saw the participants learn how to analyze and
data

experiments they conducted the previous day.

garnet at high pressure and room

process the collected in the two
In planning the internship program, we set

out with four major goals in mind:

1. To give introductory lectures and impart a

clear understanding of elasticity of materials,

principles of ultrasonic interferometry, and

implementation in high pressure apparatus.

2. To give participants hands—on experience

with conducting ultrasonic measurements at

ambient pressure.

3. To give participants hands—on experience

interferometry

conducting ultrasonic

measurements in the high pressure multi-anvil



apparatus.
4. To teach the participants how to analyze the
data
(bulk and shear moduli,

resulting and derive the elastic

properties Young’s
modulus, Poisson’s ratio, etc) as well as their
pressure derivatives

All in all,

achieved during

these goals were definitely
this

internship was considered a great success. We

program, and the

at the GRC are extremely grateful for the effort
and expertise of Prof. Baosheng Li, and we look

forward to continued scientific interaction
(Matthew L. Whitaker)

with him in the future.
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< Stability of graphitic C;N, under high
pressure and high temperature

Since 4#-C)N,, a carbon nitride phase, was

theoretically predicted to have an extreme bulk
modulus equivalent or greater than that of
diamond, many efforts have been devoted to the
of

material

superhard
through
In

recent years, many efforts were made to study

studieo of this potentialiy

and related phases

theoretical and experimental approaches.

the stability and potential phase transition of
graphitic C;N, (¢-C,N,) under high pressure and
high
exploring a reproducible method for obtaining

temperature conditions. However,
low—compressible bulk C,N, materials is still a
challenging task.

In this work, we investigated the stability
and decomposition of graphitic g-C;N, in the
pressure and temperature ranges of 10-25 GPa
and up to 2000° C by multi-anvil experiments
and phase characterization of the quenched
products. The result showed that g-C;N, was
found to remain stable at relatively mild
temperatures, but decompose into graphite and
nitrogen at temperatures above 600-700° C and
pressures up to 15 GPa, while it decomposes
directly to diamond (plus nitrogen) above
800-900° C and between 22-25 GPa. The estimated

decomposition curve for g-C;N, has a positive



slope (70.05 GPa/K) up to 22 GPa, but becomes
inverted (negative) above this pressure. The
diamond formed through decomposition 1is
characterized by euhedral crystals which are
not sintered to each other, but loosely
aggregated, suggesting the crystallization in
a liquid (nitrogen) medium. The nitrogen
release from the graphitic C-N framework may
also play an important role in lowering the
activation energy required for diamond
formation and enhancing the grain growth. No
phase transition of g-C;N, was observed at P-T
conditions up to 25 GPa and 2000° C, and the
theoretically

predicted, low—compressible

superhard C,N, phases cannot be obtained.
Further at

pressures and/or using well-crystalline g-C,N,

studies, for example higher

with a stoichiometric composition as a starting
material, are needed to investigate whether
such superhard C;N, can really be synthesized

in laboratory. (Fang Leiming)
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