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The core-mantle physical and chemical interactions have been studied in this
project by means of the first principles computation, fluid dynamics simulation, and theoretical
modeling. Codes for the first principles computations of mineral properties at the deep mantle and
core pressure and temperature conditions and for the mantle convection and geodynamo simulations
including volatile and light components have been developed. Using these techniques, new insights
and discoveries on the average chemical composition of the lower mantle, the viscosity of the inner
core, a new high-pressure hydrous mineral stable up to the core-mantle boundary, the location of the
primordial reservoir, the effects of the core-mantle interaction on the fine heterogeneous
structure of the geomagnetic field. The research outputs have been published mainly in international
high-impact journals including Nature.
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Matter in extreme condition

J-SEDI

2015

56

2015

2016

2015




J. Tsuchiya and T. Tsuchiya

First principles investigation of Fe and Al bearing phase H

AGU Fall Meeting

2015

T. Tsuchiya

Composition of the Earth from ab initio mineral physics

1st neutrino oscillation tomography workshop

2016

2015

2015




T. Tsuchiya

Ab initio modeling of Earth"s composition

ELSI (WPI) site visit

2015

HCP

2015

56

2015

HCP

56

2015




56

2015

K. Kawai and T. Tsuchiya

A possible new host mineral of large-ion elements in the Earth"s deep interior (Poster)

AGU Fall Meeting

2015

T. Tsuchiya, K. Kawai, Y. Kuwayama, M. Ohsumi, and M. Ishii

High-P,T elasticity of hcp iron: Reinvestigation of the applicability of hcp iron to the Earth®s inner core

AGU Fall Meeting

2015

J. Hernlund and K. Hirose

Overview of the dynamo evolution problem and the heat "paradox"

Workshop on Geophysical & Geochemical Constraints on Early Planetary Dynamos

2015




J. Hernlund, C. Houser, M. Ballmer, R. Wentzcovitch, and K. Hirose

ersistence of Strong Primitive Domains in the Earth’ s Lower Mantle

Workshop on The Earth®"s Mantle and Core: Structure, Composition, Evolution

2015

Dynamos in small objects: Mercury, Moon and Ganymede

2015

SGEPSS

2015

Dynamo models of small objects: Mercury and Ganymede

J-SEDI

2015




Simulating Mercury®s dynamo

2016

2016

2016

T. Nakagawa and M .Spiegelman

On hydrous reservoirs in global-scale water cycle in mantle dynamics with water migration

AGU Fall Meeting

2015

A. Hariharan, M. Mookherjee, J. Tsuchiya

Elasticity of hydrous aluminosilicate mineral, topaz-OH (AI2Si04(0H)2) at high pressures

AGU Fall Meeting

2015




J. Townsend, S. Jacobsen, C. Bina, J. Tsuchiya

Hydrogen partitioning between postperovskite and bridgmanite

AGU Fall Meeting

2015

M. Nishi, Y. Kuwayama, J. Tsuchiya, T. Irifune

The stability of Al,Fe-bearing phase H and a new pyrite-type hydroxide at high pressures

AGU Fall Meeting

2015

J. Tsuchiya, T. Tsuchiya, and M. Nishi

First principles investigation of high pressure phase of AIOOH and FeOOH

Goldschmidt2015

2015

M. Mookherjee, J. Tsuchiya, and A. Hariharan

Elasticity of hydrous aluminosilicate mineral-topaz (A12Si04(0H)2)

Goldschmidt2015

2015
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2020

280

2019

287

2018

63

2018

392




2018

T. Tsuchiya 2017
Springer 2
Encyclopedia of Geochemistry

K. Kawai and T. Tsuchiya 2015
Springer 16
The Earth®s Heterogeneous Mantle

T. Irifune and T. Tsuchiya 2015

Elsevier

22

Treatise on Geophysics (Second Edition)




T. Tsuchiya, K. Kawai, X. Wang, H. Ichikawa, and H. Dekura 2016
Wiley 18
Deep Earth: Physics and Chemistry of the Lower Mantle and Core

J.W. Hernlund 2016
Wiley 9
Deep Earth: Physics and Chemistry of the Lower Mantle and Core

S. Labrosse, J.W. Hernlund, and K. Hirose 2016
Wiley 20
The Early Earth: Accretion and Differentiation

J.W. Hernlund and A.K. McNamara 2015
Elsevier 59

Treatise on Geophysics (Second Edition)




http://core-mantle.jp/

(Jun Tsuchiya)

(00527608) (16301)

(Haruhiko Dekura)

(90700146) (16301)

(

(Miyagoshi Takehiro)

(60435807) (82706)

(Takahashi Futoshi)

(20467012) (17102)

(Hernlund John)

(30723712) (12608)




(Shinichi Takehiro)

(30274426) (14301)
2018 9 18

(Nakagawa Takashi)
(50396941) (82706)
(Ritterbex Sebastian)
(00791782) (16301)
(Xiong Zhihua)

(16301)
(Kuwayama Yasuhiro)
(00554015) (12601)
(Ichikawa Hiroki)
(50570503) (12608)

(Matsui Hiroaki)

Dept. of Earth and
Planetary Sciences Associate Research Scientist




"Crust to Core”

Workshop

2017

2017




