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partitioning and density changes of pyrolite in Earth’s lower mantle, Science , �%:, $#� $#�.

Irifune, T., Higo, Y., Inoue, T., Kono, Y., Ohfuji, H. and Funakoshi, K.E%yyxFSound velocities
of majorite and the composition of the mantle transition region, Nature , 6�$, x$6 x$:.

Irifune, T. and Tsuchiya, T.E%yy:FPhase transitions and mineralogy of the lower mantle, In Treatise
on GeophysicsEed. D. PriceF, Elsevier Sci. Publ. pp.�� 1%.

Irifune, T., Kurio, A., Sakamoto, S., Inoue, T. and Sumiya, H.E%yy�FUltrahard polycrystalline
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Inoue, T., Tanimoto, Y., Irifune, T., Suzuki, T., Fukui, H., and Ohtaka, O.*sYY=+
Thermal expansion of wadsleyite, ringwoodite, hydrous wadsleyite and hydrous ringwoodite,
Phys. Earth Planet. Inter. , 6=�*6Ís+, sJoÍsoY.
Inoue, T., Rapp, R. P., Zhang, J., Gasparik, T., Weidner, D. J., and Irifune, T.*sYYY+Garnet
fractionation in a hydrous magma ocean and the origin of Al-depleted komatiites : melting
experiments of hydrous pyrolite with REEs at high pressure. Earth Planet. Sci. Lett. , 6JJ*6Í
s+, K6ÍKJ.
Inoue, T., Weidner, D. J., Northrup, P. A., and Parise, J. B.*6ooK+Elastic properties of hydrous
ringwoodite*γ-phase+in MgsSiO=, Earth Planet. Sci. Lett. , 6)Y*6Ís+, 6YJÍ66�.

Inoue, T.*6oo=+Effect of water on melting phase relations and melt composition in the system Mgs
SiO=ÍMgSiO�ÍHsO up to6�GPa. Phys. Earth Planet. Inter. , K�*�Í=+, s�JÍs)�.
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minerals. EGU General AssemblysYYK, Vienna, Austria*April6�Í6K, sYYK+
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Tsuchiya, T.��ÉÉ��First-principles prediction of the P-V-T equation of state of gold and theÊÊÉËkm
discontinuity in Earth’s mantle, J. Geophys. Res. , �ÉÌ�B�É�, �8Ê�.
Tsuchiya, T., Tsuchiya, J., Umemoto, K., Wentzcovitch, R.M.��ÉÉ8�Phase transition in MgSiO�
perovskite in the Earth’s lower mantle, Earth Planet. Sci. Lett. , ��8��Ë8�, �8�Ë�8Ì.

Tsuchiya, T., R. M. Wentzcovitch, C. R. S. da Silva, S. de Gironcoli��ÉÉÊ�Spin transition in
magnesiowüstite in Earth’s lower mantle, Phys. Rev. Lett., �Ê, ��ÌÍÉ�.

Wentzcovitch, R.M., Tsuchiya, T., Tsuchiya, J.��ÉÉÊ�MgSiO� post-perovskite at DÎconditions,
Proc. Natl. Acad. Sci. USA , �É�, Í8�ËÍ8Ê.
Kawai, K., Tsuchiya, T.��ÉÉ��Temperature profile in the lowermost mantle from seismological and
mineral physics joint modeling, Proc. Natl. Acad. Sci. USA , �ÉÊ, �����Ë�����.
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Tsuchiya, T., Tsuchiya, J., Wentzcovitch, R.M.��ÉÉ8�MgSiO� post-perovskite at DÎconditions. In
�ÉÉ8AGU Fall Meeting, San Francisco, USA.
Tsuchiya, T.��ÉÉÌ�The role of ab-initio computations in Earth structure, In workshop on ab initio
calculations in geosciences, Cracow, Poland.

Tsuchiya, T., Tsuchiya, J.��ÉÉ��Ab initio assessment of high-P,T thermodynamics in multi-
component mineral systems : Application to postperovskite phase equilibria in the MgSiO�ËAl�O�
system. In Goldschmidt�ÉÉ�, Davos, Switzerland. 4
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Kameyama, M., Kageyama, A., Sato, T./���M9Multigrid-based simulation code for mantle
convection in spherical shell using Yin-Yang Grid. Phys. Earth Planet. Inter. , �Ê�, �VË��.

Kameyama, M., Yuen, D. A./���Ì9�ËD convection studies on the thermal state in the lower mantle
with post-perovskite phase transition, Geophys. Res. Lett. , ��/��9, L��S��.

Kameyama, M., Kageyama, A., Sato, T./���=9Multigrid iterative algorithm using pseudo-
compressibility for three-dimensional mantle convection with strongly variable viscosity, J.
Comput. Phys. , ��Ì, �Ì�Ë�M�.
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Nishiyama, N., Wang, Y., Rivers, M. L., Sutton, S., Cookson, D.&WGGÏ'Rheology of ε-iron up to
$�GPa andTGGK in the D-DIA. Geophys. Res. Lett. , �%&W�', LW��G%.

Nishiyama, N., Irifune, T., Inoue, T., Ando, J., Funakoshi, K.&WGG%'Precise determination of
phase relations in pyrolite across theTTGkm seismic discontinuity by in-situ X-ray diffraction and
quench experiments. Phys. Earth Planet. Inter. , $%��$%%, $\F�$��.

Nishiyama, N., Yagi, T.&WGG�'Phase relation and mineral chemistry in pyrolite toWWGG°C under the
lower mantle pressures and implications for dynamics of mantle plumes. J. Geophys. Res. , $G\
&BF', WWFF.
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Ohfuji, H., Okuchi, T., Odake, S., Kagi, H., Sumiya, H., Irifune, T.�Ç'�'�Micro-/nanostructural
investigation of laser-cut surfaces of single- and polycrystalline diamonds. Diamond. Relat.
Mater. in press.

Ohfuji, H., Okada, T., Yagi, T., Sumiya, H., Irifune, T.�Ç'�'�Application of nano-polycrystalline
diamond to laser-heated diamond anvil cell experiments. High. Press. Res. , �'���, �NÇ̂�È'.

Ohfuji, H., Kuroki, K.�Ç''#�Origin of unique microstructures in nano-polycrystalline diamond
synthesized by direct conversion of graphite at static high pressure. J. Mineral. Petrol. Sci. , �'N,
�'8̂��Ç.

Ohfuji, H. , Sata, N., Kobayashi, H., Ohishi, Y., Hirose, K., Irifune, T.�Ç''8�A new high-
pressure and high-temperature polymorph of FeS. Phys. Chem. Mineral. , �N, ��È̂�N�.
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Tange, Y., Nishihara, Y., Tsuchiya, T.E�¼¼½FUnified analyses for P-V-T equation of state of
MgO : A solution for pressure-scale problems in high P-T experiments. J. Geophys. Res. , ��), B
¼��¼0.

Tange, Y., Takahashi, E., Nishihara, Y., Funakoshi, K., Sata, N.E�¼¼½FPhase relations in the
system MgO-FeO-SiO� to 7¼ GPa and �¼¼¼°C : An application of experimental techniques using
multianvil apparatus with sintered diamond anvils. J. Geophys. Res. , ��), B¼���).

Tange, Y., Irifune, T., Funakoshi, K.E�¼¼0FPressure generation to 0¼ GPa using multianvil
apparatus with sintered diamond anvils. High Press. Res. , �0, �)7Y�7).
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Tange, Y., High-pressure techniques using sintered diamond anvils in multianvil apparatus and its
applications. in IUCr workshop on Advanced Crystallography at High Pressure, Session �:
Techniques, Harbin, China, July�¼¼½.

Tange, Y., Nishihara, Y., Tsuchiya, T., Unified analyses for P-V-T equation of state of MgO : A
solution for pressure-scale problems in high P-T experiments, in AGU Fall Meeting MR)�BY¼�,
San Francisco, USA, December�¼¼0.
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Kuwayama, Y., Sawai, T., Hirose, K., Sata, N., Ohishi, Y.#L~~�$Phase relations of iron-silicon
alloys at high pressure and high temperature, Phys. Chem. Mineral. , ��, ���¶��·.

Kuwayama, Y., Hirose, K., Sata, N., Ohishi, Y.#L~~·$Phase relations of iron and iron-nickel
alloys up to�~~GPa : Implications for composition and structure of the Earth’s inner core, Earth
Planet. Sci. Lett. , Ļ�, �̧�¶�·�.

Kuwayama, Y., Hirose, K., Sata, N., Ohishi, Y.#L~~�$The pyrite-type high-pressure form of silica,
Science , �~�, �L�¶�L�.

���������
¹º»
¼½¾¿º����º#L~~̧ ���$
American Geophysical Union#�¡ÀÁ������Â$, Mineral and Rock Physics#L~~̧ ��L�$
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Kuwayama, Y., Laser-heated diamond-anvil cell experiments at multimegabar pressure#Jamieson
Award Lecture$, Joint AIRAPT¶LLÚ HPCJ¶�~, Tokyo, L~~�.

Kuwayama, Y., Hirose, K., Sata, N., Ohishi, Y., Phase relations of iron alloys at high pressure and
high temperature, American Geophysical Union Fall Meeting, San Francisco, L~~�.
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Ishikawa, T., Nagara, H., Kusakabe, K., Suzuki, N.����?!Determining the Structure of Phosphorus
in Phase IV, Phys. Rev. Lett. , +?, �+ÉÉ��Ê�+ÉÉ�É.

Ishikawa, T. , Ichikawa, A. , Nagara, H. , Geshi, M. , Kusakabe, K. , Suzuki, N.����Ë!Theoretical
study of the structure of calcium in phases IV and V via ab initio metadynamics simulation, Phys.
Rev. B , II, ���*�*RÊ���*�,R.

Ishikawa, T., Nagara, H., Suzuki, N., Tsuchiya, T., Tsuchiya, J.���*�!High-pressure phases of
calcium : Prediction of phase VI and upper-pressure phases from first principles, Phys. Rev. B , Ë*,
�+�*�,Ê�+�*�I.
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ÌÍÎÏÐT. Ishikawa, H. Nagara, K. Kusakabe, N. Suzuki, J. Tsuchiya and T. Tsuchiya, Review
of High Pressure Phases of Calcium by the First-principles Calculation, Joint AIRAPTÊ��Ñ HPCJÊ
É�, �+C�*, Odaiba, Tokyo�Japan!, July���+.

ÒÓ�°±6 P	|j^_`HQÔ�ÕÖ ×�SØT�ÙÚ×

Center for Advanced Experimental and Theoretical Deep Earth Mineralogy17



Matthew L. Whitaker

�������	
���������
��������Ph. D. ���� �
�!"�#�$%&!"�#

�������
B. S. in Geological Sciences, Minor in Chemistry
− State University of New York at New Platz, ����������

Ph.D. in Geosciences
− Stony Brook University ; Concentration in Mineral Physics, Geochemistry, ����������

Research Assistant in Mineral Physics Institute, Stony Brook University,
March�����August�����

GCOE Post-Doctoral Fellow in Geodynamics Research Center, Ehime University
September�����March����

Assistant Professor	
� in Geodynamics Research Center, Ehime University
April�����Present
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�Determination of physical properties of mineral phases at high pressure and temperature
�Investigation of iron/light-element alloys, mantle minerals, and analog materials under extreme
conditions

�Combined Ultrasonic Interferometry and Synchrotron X-Radiation Techniques in Multi-Anvil
Apparatus

�High pressure studies using Diamond Anvil Cells and Synchrotron X-Radiation
�Reconciling differences in experimental results obtained using different techniques
�Utilizing ab initio theoretical calculations to compare with experimental results
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Whitaker, M. L., Liu, W., Liu, Q., Wang, L., Li, B.�����Thermoelasticity of ε-FeSi to � GPa
and����K. Am. Mineral. , �������������.

Whitaker, M. L., Liu, W., Liu, Q., Wang, L., Li, B.�����Combined in situ synchrotron X-ray
diffraction and ultrasonic interferometry study of ε-FeSi at high pressure and temperature. High
Press. Res. , ����, �������.

Whitaker, M. L., Lindsley, D. H., Kubicek-Whitaker, J. M. and Nekvasil, H.�����Carbon is not
required during crystallization to produce ferrobasalts/ferrodioritesFTP rocks�. Am. Mineral. ,
�����, ���������.
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American Geophysical Union Best Student Paper Award, Fall Meeting, December����
COMPRES Student Travel Scholarship, June����
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National Synchrotron Light Source Seminar Series, August�, ����
COMPRES����Annual Meeting - Student Highlight Talk
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Ohno, I., Abe, M., Kimura, Hanayama, Y., Oda, H., Suzuki, I.&#���'Elasticity measurement of
silica glass under gas pressure. Am. Mineral. , Ò�, #ÒÒÏ#qb.

Ohno, I.&bqq�'Rectangular parallelepiped resonance method for piezoelectric crystals and elastic
constants of alpha-quartz. Phys. Chem. Mineral. , b�, )�bÏ)�Ò.
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ÓÔÆÕ�I. Ohno, M. Abe, M. Kimura, Y. Hanayama, H. Oda, and I. Suzuki. Measurement of
pressure and temperature derivatives of elastic constants by FT-RST. in bqqÒ AGU Fall Meeting,
San Francisco, USA.
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Kawasaki, T., Osanai, Y.,8����;Empirical thermometer of TiO� in quartz for ultrahightemperature
granulites of East Antarctica. In : Geodynamic Evolution of East Antarctica : a Key to the
East West Gondwana Connection8eds. M. Satish-Kumar, Y. Motoyoshi, Y. Osanai, Y. Hiroi, K.
Shiraishi;, Geol. Soc. London, Spec. Publ., 2��, �����2�.

Kawasaki, T., Motoyoshi, Y.,8���C;Experimental constraints on the decompressional P−T path of
Rundvågshetta granulites, Lützow-Holm Complex, East Antarctica. Antarctica : Contributions to
global earth sciences8eds. Futterer, D. K., Damaske D., Kleinschmidt, G., Miller, H., Tessensohn,
F.;Springer-Verlag Berlin Heiderberg New York�2�2C.

Kawasaki, T.,8����;Experimental investigation of mixing properties of8Ca, Fe, Mg;�SiO� olivine :
Fe-Mg exchange with Ca-rich clinopyroxene and phase relations in olivine quadrilateral. J.
Mineral. Petrol. Sci., �C, �������.

Kawasaki, T., Ito, E.,8����;An experimental determination of exchange of Fe�� and Mg�� between
olivine and Ca-rich clinopyroxene. Am. Mineral. , ��, �C�����.

Kawasaki, T.,8����;Palaeogeotherms : Olivine-orthopyroxene-garnet geothermometry and
geobarometry. Lithos, ��, �C2����.
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Yamamoto, A.�Á��Â�Gravity-based fault mapping : The Ishikari Lowland of Hokkaido, Japan, J.
Geodesy, Special Issue No.IÁ�, ÁLÁÃÁLJ.

Yamamoto, A.�I����Subduction of the Philippine Sea Plate and gravity anomaly in southwestern
Japan, J. Geod. Soc. Japan , ÄÂ, ÁIÂÃÁÁÂ.

Yamamoto, A., Y. Fukao, M. Furumoto, R. Shichi and H. Shiraki�I����A Bouguer anomaly
gradient belt on the Pacific side of Central Honshu, Japan, Geophys. Res. Lett. , IÄ, ÂÄJÃÂLI.
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Funakoshi, K.-I.(2N1N)In situ viscosity measurements of liquid Fe-S alloys at high pressures, High
Press. Res. , �N(1), 'NE'O.

Funakoshi, K. -I. , Higo, Y., and Nishihara, Y.(2N1N)High-pressure two-dimensional angle-
dispersive x-ray diffraction measurement system using a Kawai-type multianvil press at SPringE0,
J. Phys. : Conf. Ser. , 21Ó(1), N12N2Ô.

Funakoshi, K.-I., Suzuki, A., and Terasaki, H.(2NN2)In situ viscosity measurements of albite melt
under high pressure, J. Phys. : Condens. Matter, 1O, 11�O�E11�OÔ.
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Funakoshi, K.-I., Nozawa, A., and Tange, Y., Recent developments for high pressure research
using large volume press at the SPringE0, SMEC2NNÔ, Miami, USA , 2NNÔ.

Funakoshi, K.-I., High-P and High-T Experiments of melts using the Large Volume Presses(LVP)at
SPringE0, International Workshop onÙSilicate Melts - New perspective from advanced spectroscpic
techniques, Misasa, Japan, 2NN'.

Funakoshi, K.-I., and Nozawa, A., High Pressure Experiments using the Large Volume Presses at
the SPringE0, SMEC2NNÓ, Miami, USA, 2NNÓ.
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Higo, Y., Kono, Y., Inoue, T., Irifune, T., Funakoshi, K.(ÉNNU)A system for measuring elastic
wave velocity under high pressure and high temperature using a combination of ultrasonic
measurement and the multi-anvil apparatus at SPring V, J. Synchrotron Rad. , �$, %$É %$V.
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The highlights of my achievements include both technical developments and scientific data

dissemination. The innovation of high pressure acoustic velocity measurement using multianvil
apparatus has made a great success in advancing the elasticity study of mantle minerals at conditions
relevant to mantle conditions. Moreover, the transfer function ultrasonic interferometry I developed
has greatly reduced the data collection time which has enabled us to conduct time-resolved studies on
phase transitions, plastic deformation as well as other time-dependent processes. These techniques
have become raw models for many other labs and institutions for conducting velocity measurements
at high pressures. This marks a major advancement in the study of elasticity of mantle minerals for
the understanding of the Earth’s interior.
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